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1.0 PROJECT OBJECTIVES

The project objective is to design and construct facilities for the military that are consistent with the design and
construction practices used for civilian sector projects that perform similar functions to the military projects. For
example, a Company Operations Facility has the similar function as an office/warehouse in the civilian sector;
therefore the design and construction practices for a company operations facility should be consistent with the
design and construction of an office/warehouse building.

Comparison of Military Facilities to Civilian Facilities

Military Facility Civilian Facility

Tactical Equipment Maintenance Facility (TEMF) Heavy Equipment/Vehicle Maintenance Garage

It is the Army's objective that these buildings will have a 25-year useful design life before a possible re-use/re-
purpose or renovation requirement, to include normal sustainment, restoration, modernization activities and a 50-
year building replacement life. Therefore, the design and construction should provide an appropriate level of quality
to ensure the continued use of the facility over that time period with the application of reasonable preventive
maintenance and repairs that would be industry-acceptable to a major civilian sector project OWNER. The site
infrastructure will have at least a 50-year life expectancy with industry-accepted maintenance and repair cycles.

The project site should be developed for efficiency and to convey a sense of unity or connectivity with the adjacent
buildings and with the Installation as a whole.

Requirements stated in this contract are minimums. Innovative, creative, and life cycle cost effective solutions,
which meet or exceed these requirements are encouraged. Further, the OFFEROR is encouraged to seek solutions
that will expedite construction (panelization, pre-engineered, etc.) and shorten the schedule. The intent of the
Government is to emphasize the placement of funds into functional/operational requirements. Materials
and methods should reflect this by choosing the lowest Type of Construction allowed by code for this
occupancy/project allowing the funding to be reflected in the quality of interior/exterior finishes and
systems selected.

1.1. SECTION ORGANIZATION

This Section is organized under 6 major “paragraphs”.

(1) Paragraph 1 is intended to define the project objectives and to provide a comparison between the military
facility(ies) and comparable “civilian” type buildings.

(2) Paragraph 2 describes the scope of the project.

(3) Paragraph 3 provides the functional, operational and facility specific design criteria for the specific facility
type(s) included in this contract or task order.

(4) Paragraph 4 lists applicable industry and government design criteria, generally applicable to all facility
types, unless otherwise indicated in the Section. It is not intended to be all-inclusive. Other industry and
government standards may also be used, where necessary to produce professional designs, unless they conflict
with those listed.

(5) Paragraph 5 contains Army Standard Design Criteria, generally applicable to all facility types, unless
otherwise indicated in the Section.

(6) Paragraph 6 contains installation and project specific criteria supplementing the other 5 paragraphs.
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2.0 SCOPE
21. TACTICAL EQUIPMENT MAINTENANCE FACILITY (TEMF)

Provide Tactical Equipment Maintenance Facilities. This project type is to provide facilities for the purpose of
maintaining and repairing vehicles, complete with equipment and parts storage and administrative offices. It is
intended to be similar to heavy equipment or motor pool facilities in the private sector community. Assume 12
percent of personnel are female unless otherwise indicated.

The project will include TEMFs for 0 battalion(s). Specific sizing parameters for each battalion TEMF included in
the project are as follows:

JLENS (71948)

TEMF size: Medium

A 10-ton bridge crane is required in this TEMF.

Number of organizational vehicles to be accommodated: 273

Organizational vehicle hardstand: 31,460 square yards

Organizational storage building: 1,400 square feet

POL storage building: 480 square feet

Hazardous waste storage building: 480 square feet

Distribution company storage building, 8000 SF w/445 SY Secure Storage, NOT required

UAV maintenance and storage, 1800SF, NOT required

POL vehicle parking IS required

SUSTAINMENT BRIGADE (55361)

TEMF size: Medium

A 10-ton bridge crane is required in this TEMF.

Number of organizational vehicles to be accommodated: 281
Organizational vehicle hardstand: 23,490 square yards
Organizational storage building: 5,600 square feet

POL storage building: 540 square feet

Hazardous waste storage building: 540 square feet
Distribution company storage building, 8000 SF w/445 SY Secure Storage, NOT required
UAV maintenance and storage, 1800SF, NOT required

POL vehicle parking IS required

THAAD BATTERY (72665)

TEMF size: Medium

A 35-ton bridge crane is required in this TEMF.

Number of organizational vehicles to be accommodated: 63
Organizational vehicle hardstand: 66,895 square yards
Organizational storage building: 9,100 square feet

POL storage building: 570 square feet
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Hazardous waste storage building: 570 square feet

Distribution company storage building, 8000 SF w/445 SY Secure Storage, NOT required
UAV maintenance and storage, 1800SF, NOT required

POL vehicle parking IS required

The maximum gross area for the primary Tactical Equipment Maintenance Facilities (excluding site storage
buildings) in the project is limited to 105,870 SF.
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2.2. SITE:

Provide all site design and construction within the TEMF limits of construction necessary to support the new
building facilities. Supporting facilities include, but are not limited to, utilities, electric service, exterior and security
lighting, fire protection and alarm systems, security fencing and gates, water, gas, sewer, oil water separators,
storm drainage and site improvements. Accessibility for individuals with disabilities will be provided.
Antiterrorism/Force Protection measures shall also be included in the facility design in accordance with applicable
criteria.

The Contractor shall be responsible for maintaining the construction site and haul route. Damages to existing
sidewalks, pavements, curb and gutter, utilities, and/or landscaping within the construction limit, adjacent to the
construction site, and along the Contractor’s haul route resulting from the Contractor’s construction activities shall
be repair/replace by the Contractor at no additional cost to the Government. Prior to construction activities, the
Contractor and Contracting Officer Representative shall perform an existing condition survey. At the completion of
the Task Order, the Contractor and Contracting Officer representative shall perform a final condition survey to
determine repair/replacement requirements.

Approximate area available for this (these) facility(ies) is shown on the drawings.

Provide all site improvements necessary to support the new building facilities. Refer to Paragraph 6.
Approximate area available 64 acres

23. GOVERNMENT-FURNISHED GOVERNMENT-INSTALLED EQUIPMENT (GFGI)

Coordinate with Government on GFGI item requirements and provide suitable structural support, brackets for
projectors/VCRs/TVs, all utility connections and space with required clearances for all GFGI items.  All Computers
and related hardware, copiers, faxes, printers, video projectors, VCRs and TVs are GFGl.

The following are also GFGI items: No additional requirements
24, FURNITURE REQUIREMENTS

Provide furniture design for all spaces listed in Chapter 3 and including any existing furniture and equipment to
be re-used. Coordinate with the user to define requirements for furniture systems, movable furniture, storage
systems, equipment, any existing items to be reused, etc. Early coordination of furniture design is required for a
complete and usable facility.

The procurement and installation of furniture is NOT included in this contract. Furniture will be provided and
installed under a separate furniture vendor/installer contract. The contractor shall accommodate this effort with
allowance for entry of the furniture vendor/installer onto the project site at the appropriate time to permit completion
of the furniture installation for a complete and usable facility to coincide with the Beneficial Occupancy Date (BOD)
of the project. The furniture vendor/installer contract will include all electrical pre-wiring and the whips for final
connection to the building electrical systems however; this contract shall make the final connections to the building
electrical systems under this contract. Furthermore, this contract shall provide all Information/Technology (IT)
wiring (i.e. LAN, phone, etc.) up to and including the face plate of all freestanding and/or systems furniture desk
tops, the services to install the cable and face plates in the furniture, the coordination with the furniture
vendor/installer to accomplish the installation at the appropriate time, and all the final IT connections to the building
systems.

The Government reserves the right to change the method for procurement of and installation of furniture to
Contractor Furnished/Contractor Installed (CF/CI). CF/CI furniture will require competitive open market
procurement by the Contractor using the Furniture, Fixtures and Equipment (FF&E) package.

2.5. NOT USED
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3.0 TACTICAL EQUIPMENT MAINTENANCE FACILITY (TEMF)

3.1 GENERAL

(1) Functional Areas. The primary TEMF is composed of two main types of functional areas: Repair Bays
(consisting of Repair areas and Maintenance areas), and the Core Area. Refer to the attached Floor Plans for
recommended layout.

(2) Gross Building Area. Gross areas of facilities shall be computed according to subparagraphs below.
Maximum gross area limits indicated in Paragraph 2.0, SCOPE, may not be exceeded. A smaller overall gross
area is permissible if all established net area program requirements are met.

(a) Enclosed Spaces. The gross area includes the total area of all floors, including basements, mezzanines,
penthouses, usable attic or sloping spaces used to accommodate mechanical equipment or for storage with an
average height of 6’-11” measured from the underside of the structural system and with the perimeter walls
measuring a minimum of 4’-11” in height, and other enclosed spaces as determined by the effective outside
dimensions of the building.

(b) One-Half Spaces. One half of the area will be included in the gross area for balconies and porches;
exterior covered loading platforms or facilities, either depressed, ground level, or raised; covered but not enclosed
passageways or walks; covered and uncovered but open stairs; and covered ramps.

(c) Excluded Spaces. Crawl spaces; exterior uncovered loading platforms or facilities, either depressed,
ground level, or raised; exterior insulation applied to existing buildings; open courtyards; open paved terraces; roof
overhangs and soffits for weather protection; uncovered ramps; uncovered stoops; and utility tunnels and raceways
will be excluded from the gross area.

(3) Net Area. Net area requirements for functional spaces are included in the drawings. If net area
requirements are not indicated, the space shall be sized to accommodate the required function, comply with code
requirements, comply with overall gross area limitations and other requirements of the RFP (for example, area
requirements for corridors, stairs, and mechanical rooms will typically be left to the discretion of the Offeror).

(4) Deviations and Improvements. It is the intent of this document to allow deviations and improvements to the
design shown.

(5) Handicapped Access. All TEMF buildings are to be handicapped accessible.

(6) Site Design and Functional Areas. Site features include vehicular hardstand, utilities and site
improvements.

(7) Adapt-Build Model. An Adapt-Build Model for a TEMF, which contains a fully developed design, including a
Building Information Model (BIM), 2-D CADD files, and specifications, can be downloaded from the following FTP
site: ftp:/ftp.usace.army.mil/pub/sas/TEMF/. This design is provided as a guide that exemplifies a technically
suitable product and incorporates mandatory functional/operational requirements for a similar (although perhaps
not an exact) facility to be constructed under this solicitation. It will be left to the offerors' discretion if, and how,
they will use the sample design provided to satisfy the requirements of this Request for Proposal. This model is not
intended to modify or over-ride specific requirements of this RFP and, under all circumstances, it will be incumbent
upon the successful offeror to adhere to the site specific scope and functional/operational requirements specified
within the RFP. Neither this statement of work, nor the adapt-build model, are intended to diminish the offeror's
responsibilities under the clauses titled “Responsibility of the Contractor for Design,” “Warranty of Design,” and
“Construction Role During Design.” The successful offeror shall be the designer-of-record and shall be responsible
for the final design and construction product, including but not limited to, adherence to the installation architectural
theme, building code compliance and suitability of the engineering systems provided. The government assumes no
liability for the model design provided and, to the extent it is used by an offeror, the offeror will be responsible for all
aspects of the design as designer-of-record.

3.1.1. Repair Areas and Maintenance Areas

Repair areas and maintenance areas are garage areas used for service and repair of the full range of Army tactical
equipment. They are single story ground floor spaces. A typical structural bay to accommodate both repair and
maintenance areas is sized to measure 32’ x 96’. Conceptually, this structural bay contains four 16’ x 32’ repair
work areas, and a 32’ wide vehicle corridor dividing them crosswise. The vehicle corridor also serves as a
maintenance area. It accommodates 16’ x 32° maintenance work areas down the length of the entire building .
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Two contiguous work areas may be required to accommodate work on larger equipment, thus resulting in the need
for work areas to be constructed in pairs. Repair and maintenance areas are to be free of intermediate support
columns, i.e. columns are only permissible along exterior perimeter walls. This allows complete shop floor
coverage by a single bridge crane for all contiguous maintenance and repair areas (each wing of the facility).
TEMFs requiring four structural bays or less shall be constructed contiguously in a single wing of the facility.

(1) Repair Areas

(a) Function. Repair of vehicles as described above. Structural height shall be as required to allow minimum
bridge crane hook cradle height of 20 feet (minimum of 25 feet for bays with 35-ton bridge cranes). Overhead
coiling doors, 24’-0” wide x 14’-0” high, shall be provided at each end of each structural bay.

(b) Equipment. Repair Bays shall be served by a 10-ton or a 35-ton capacity traveling bridge crane with full
structural bay coverage as indicated in the Architectural TEMF Features Matrix and as specified in Para. 2.1.
Additional requirements are specified in the paragraph ARCHITECTURE.

(c) Provide one hose bibb and two compressed air outlets 3’-0” above the floor for each pair of repair areas.

(d) Welding/Machine Shop Area: Provide special purpose repair space to support machine shop equipment
and power connectivity for portable welding equipment within one pair of repair areas, typically in repair bay farthest
from the Core Area. This area will not be used exclusively for welding. It may be utilized as a repair area also and
shall be equipped with all requirements for repair areas except items (e), and (j).

(e) Provide utilities for component washing and vehicle spot washing in the outermost work area of each wing
of repair/maintenance areas. Provide a 5’-4” high concrete masonry wall separating the outermost bay from others
to contain spray resulting from engine and component wash functions. Terminate partition to provide 6’-0” clear
space at each end of the partition.

(f) In each pair of repair areas, provide electric power for user provided (GFGI) portable hydraulic lift.

(9) Provide continuous 6-inch wide trench drains with continuous grating along full width of bays at exterior
doors; locate drains approximately 3’-0” inside face of exterior walls. In addition to the outside trench drains, a
center trench drain running the full width of the bays is permissible to facilitate internal drainage of the facility.
When a dedicated, partitioned welding area is provided, provide a solid cover to trench drain where it runs through
the welding area.

(h) Each work area shall have access to NIPRNet -data connection points.
(i) Provide an outlet to a vehicle exhaust evacuation system for each repair area.

() Tire Changing Area: Provide capability for tire changing function where shown on the TEMF Standard
Drawings. Tire changing equipment shall be GFGI.”

(2) Maintenance Areas

(a) Function. Maintenance areas within core area shall be equipped for inspection, oil changing and
lubrication. All requirements listed above, except items (d), (e), (f), and (j) apply to the maintenance areas.
Maintenance Area within the Core Area should have a minimum clear ceiling height of 14’-0” Above Finished Floor.
Vehicle Exhaust within the Core Area shall be provided at the rate of only one connection for each Maintenance
Bay, (one connection for each Two Maintenance Areas). Vehicle Exhaust in the High Bay Area is not required for
the Maintenance Bays. Bridge crane access is not required for maintenance areas along central vehicle corridor in
the core area, also, access to compressed air, water, power and data in the maintenance areas within bays shall be
via connections along the nearest wall.

(b) Maintenance Pit. Provide one 40-foot long x 3’-6” wide concrete maintenance pit in the central vehicle
corridor portion maintenance area within the core with stair access. Due to inside clearance for some vehicles, the
maximum 3’-6” width is critical for the pit and curbing. Pit shall have non-sparking, non-slip removable floor grating
approximately 4’-4” below finish floor elevation, with concrete pit floor below sloping to sump. Provide sump pump,
see Paragraph 3.1.8(4) Plumbing for additional information. Provide compressed air outlet at two places in the pit.
When not in use, pit shall be provided with removable cover capable of supporting pedestrian traffic. Provide
minimum 4-inch high steel angle curb surrounding pit opening. Pit cover panels to be light enough to be handled
by a maximum of two personnel.

(c) POL Hose Reels. Provide two POL dispensing points mounted to the wall of the maintenance area. They
should be spaced along the length of the pit. Hose and reel assembly shall be heavy duty, designed for the
applicable fluid or oil. Provide shutoff valve at reel. Provide distribution for grease, engine oil, gear oil,
transmission fluid, and antifreeze.
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(3) Circulation Bays

(a) Provide an 8 wide x 96’ long structural bay between each wing of repair bays and the core area to facilitate
pedestrian egress from the building and shall conform to OSHA requirements.

(b) Equipment. Provide 4’-0” high x 8°-0” wide framed tack board (for ‘safety board’) mounted on wall along the
circulation bay near the tool room. Provide one permanently installed emergency eyewash, hand held drench hose
and shower station at each circulation bay that is adjacent to a core area and provide additional emergency eye
wash, hand held drench hose and shower stations in other bays as required per OSHA standard 1910.151(c) and
ANSI Z358.1. Provide one or more emergency eyewash, hand held drench hose and shower stations in
Consolidated Bench Repair when the equipment being serviced or solvents being used generate this requirement.
Locate emergency wash stations in accordance with OSHA standard 1910.151(c) and ANSI Z358.1. Per OSHA
1910.151(c) emergency eyewash/shower units should be located such that a worker can reach one in 10 seconds.
ANSI Z358.1 gives a guideline of 55 feet to meet this requirement.

3.1.2. Core Areas:

Core areas are arranged in one and two story configurations (refer to the attached floor plans for preferred layouts).
Internal walls within the core should be non-load bearing to the extent possible to allow future rearrangement of
spaces.

(1) Administration and Shop Control. Office space to accommodate foremen, production control, and clerical
personnel. Provide one space per core; may be located on first or second floor but shall be accessible to the
physically disabled. Provide counter and pass-through window between this room and the customer Waiting Area;
size pass-through window to accommodate transfer of 30-inch by 30-inch items, and layout the area outside
window so that two people can stand at the window and be out of the corridor traffic pattern. Provide viewing
windows from administration and shop control space into the repair areas.

(2) Training Room. The training room space is intended to facilitate the training mission for maintenance

personnel. This space is to be divided into two training areas with an operable folding partition (movable wall)
having a sound isolation of STC 45, minimum. Provision shall be made to accommodate up to 30 students for
computer based training, including power and data connections for each student.

(3) Consolidated Bench. Shop space for unit-level maintenance of electronics, optics, and other gear. Locate
on first floor. A sound transmission coefficient (STC) greater than or equal to 45 is required for the walls and
floor/ceiling assemblies surrounding the Consolidated Bench space.

(a) Equipment. Provide an overhead coiling door 10’-0” wide x 10’-0” high.

(b) Furnishings/Fixtures. See Table 7 for furnishings. Provide 16 SF of bench space for each person
assigned to this area. Provide capabilities shown in the features matrix for each work space.

(c) Provide operable exterior windows. Provide at least one window with clear view and unobstructed line of
sight out of the building to a minimum of 800 feet for testing weapon sights.

(4) Tool Room. Designated space for the issue and secure storage of unit common tool kits, as well as
supplemental tool kits and individual tools shared by shop personnel. Direct covered access from the tool room to
the SATS containers (described below) on the exterior of the building is required. Provide lockable pair of
personnel doors and pass-through opening with impact resistant counter and metal overhead lockable coiling
shutter between Tool Room and Corridor.

(a) Standard Automotive Tool Set (SATS). The SATS is a unit-owned (i.e. GF/GI) containerized tool system
with the dimensions of 8’ x 20’ x 8" high. An exterior hardstand storage area adjacent to the Tool Room shall be
provided for three SATS containers. Connectivity to building and installation network is required. SATS are
accessed from the end. Provide wall mounted awning with minimum 14-foot clear height above hardstand for
weather protected entry into SATS containers. The technical manual for SATS is TM 9-4910-783-13&P.

(5) Tool Box Storage. Provide one Tool Box Storage Room for each wing of Repair Areas (if Repair Areas are
located on both sides of a core, each side of core shall have a Tool Box Storage Room). Tool Box Storage is
provided for personnel working inside the maintenance complex in the Repair Areas and the Consolidated Bench
for the storage of individually assigned or personal (Contractor) tools requiring security. Provide lockable personnel
door with closer between Tool Box Storage and Circulation Bay.

(6) Combat Spares. Storage and issue of Prescribed Load List (PLL) and shop stock items kept in stock at all
times because of demand or management decisions. Direct covered access from the Combat Spares room to the
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ASL-MS containers (described below) on the exterior of the building is required. Provide lockable pair of personnel
doors so to accommodate 48” x 48” x 74” ASL-MS repair parts bins and shelving modules, and pass-through
opening with impact resistant counter and overhead lockable coiling shutter between Combat Spares and Corridor.

(a) Authorized Stockage List - Mobility System (ASL-MS). Similar to the SATS, the ASL-MS is a unit-owned
(i.e. GF/GI) 8’ x 20’ x 8’ high container for repair parts. An exterior hardstand storage area adjacent to the Combat
Spares room shall be provided for three ASL-MS containers. ASL-MS are accessed from the side. Provide
sufficient aisles between ASL-MS for access. Provide wall mounted awning with minimum 14-foot clear height
above hardstand for weather protected entry into ASL-MS containers. Provide lockable pair of personnel doors at
building exterior to accommodate large bulk portable tools and equipment, and ASLMS repair parts modules. The
technical manual for ASL-MS is TM 9-5411-236-13&P.

(7) Latrine, Shower and Locker Rooms

(a) Latrines. Provide separate latrines for men and women on each floor. Provide water closets, urinals,
lavatories and drinking fountains in accordance with established layouts and referenced codes.

(b) Shower and Locker Rooms. Provide a Men’s Shower and Locker Room and Women’s Shower and Locker
Room. Locate on first floor of each core, sized to accommodate the number of lockers and showers indicated.
Shower and locker area shall be adjacent to and connect to the latrine area. Provide individual shower
compartments (3’-0” x 3’-0”) in the number indicated on the drawings. Provide a single tier steel locker for each
non-administrational occupant of the building, minimum size 1’-0” wide x 1°-6” deep x 6’-0” high.

(8) Break, Training, and Conference (BTC). Locate this room on same floor as Admin and Shop Control.

(a) Furnishings. Provide kitchen, base and wall cabinets and 30-inch deep countertop minimum 10’-0” long.
(b) Equipment. Provide stainless steel two-compartment sink.

(c) Allow space and hookups for vending machines, refrigerator and microwave.

(9) Vaults. All vault walls, floors and ceilings shall be constructed in compliance with appropriate requirements

referenced below. Provision for a user provided (GFGI) intrusion detection system including motion detectors, door
alarm, and camera, is required.

(a) Weapons Storage Vault. Provide secure storage of weapons being repaired, especially vehicle-mounted
weapons such as machine guns and firing port weapons. Weapons vault walls, floors and ceilings shall be
constructed in compliance with AR 190-11, Physical Security of Arms, Ammunition, and Explosives. An option
exists for use of prefabricated, modular vaults conforming to Fed. Spec. AA-V-2737 requirements. Provide a GSA-
approved Class 5 Armory vault door with lock in accordance with Fed. Spec. AA-D-600D and a "Dutch door” style
day gate. Provide an internal wire mesh partitioned space or provide space for GFGI lockable cabinets IAW
installation requirements to accommodate armorer’s tool kits, spare arms parts, machine gun barrels and major
subassemblies. Coordinate arms rack anchor rings, common storage racks, etc with user.

(b) COMSEC Vault. Provide secure storage of communications/cryptology equipment. Room must have a
minimum 8-foot dimension. Refer to Physical Security Standards of Appendix D of AR 380-40, Policy for
Safeguarding and Controlling Communications Security (COMSEC) Material (FOUO).

(10) Nonsensitive Secure Storage. Nonsensitive Secure Storage shall be constructed to meet Secure Storage
standards for Risk Level Il per AR 190-51, Security of Unclassified Army Property.

(11) Telecommunications- Room-. Telecommunications rooms shall be provided for voice and data. There
shall be a minimum of one room on each floor, located as near the center of the building as practicable, and
stacked between floors. The telecommunications rooms shall be designed in accordance with the Technical Guide
for Installation Information Infrastructure Architecture I13A Criteria and ANSI/EIA/TIA-569-B. SIPRNET Room shall
also be provided for future SIPRNet connectivity in accordance with the Technical Guide for the Integration of
Secret Internet Protocol Router Network (SIPRNet).

(12)  Non-Assignable Spaces and Gross Area. The items below account for additional gross area within the
core that is not specifically listed in the spaces above. These items may also vary in size contingent on site,
climate, type and use.

(a) Stairwells. Design in accordance with model and local building codes.

(b) Elevator. Provide one passenger elevator in each two-story building. Elevator machine room is also part
of the gross area of the core.

(c) Common Circulation Corridors. All circulation corridors shall be a minimum of 6 feet wide.
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(d) Waiting Area. Locate adjacent to Admin and Shop Control pass-through window off of corridor. Size
Waiting Area for the seating of a minimum of four persons.

(e) Janitorial Spaces. Provide one janitorial space as shown on drawings with mop sink and heavy duty
shelving. Expansion of the Janitorial Space to include a recycling function is optional.

(f) Mechanical Rooms. Utility space must be provided for heating and cooling equipment. Where feasible,
vertically stack like utility spaces if located on two floors. Locate first floor mechanical rooms adjacent to exterior
walls for external maintenance access and ventilation. See paragraph 3.1.7 Heating, Ventilation, and Air
Conditioning (HVAC) Systems, for additional requirement. Walls and floor/ceiling assemblies enclosing mechanical
room shall have a sound transmission class (STC) rating of not less than 50 (45 if field tested) for air-borne noise
when tested in accordance with ASTM E 90, and an impact insulation class (IIC) rating of 50 (45 if field tested)
when tested in accordance with ASTM E 492.

(9) Electrical Rooms. Locate first floor electrical rooms adjacent to exterior walls for external maintenance
access and ventilation.

(h) Fluid Distribution Room. Provide a room to house the POL central distribution equipment and unused POL
storage containers (typically 55-gallon drums) for five types of lubricants/fluids. Fluids shall be dispensed by
automotive lubricant type air driven pump assemblies. Motor shall be heavy-duty compressed air driven
reciprocating action. For antifreeze unit all parts shall be corrosion resistant. Locate near maintenance pit to
minimize length of fluid distribution lines. Compliance with UFC 3-600-01, NFPA 30, and 29 CFR 1910.106 is
mandatory. Provide secondary containment in compliance with applicable federal and state environmental
regulations. Square footage for this space is part of the gross area for the core.

3.1.3. Site Functional Area

(1) Dock. Provide one docking location for maintenance and electronic testing of specialized, permanently
vehicle mounted, communications equipment. Provide equipment power connections and grounding points for
vehicle degauss and individual personnel static discharge protection of equipment.

(2) Organizational Vehicle Hardstand. This area consists of a rigid concrete paved area used for parking
assigned vehicles (wheeled and heavy and tracked), commercial vehicles (Contractor support), trailers and
generators. Organizational vehicle hardstand includes building aprons, parking spaces, and circulation lanes on

site.

(a) Tactical/Military and Commercial Vehicle Parking. Maximize vehicle parking and traffic flow to best support
the operation of the TEMF.

(b) POL Vehicle Parking Area. Parking for POL vehicles is considered separate from other organizational

vehicle parking and shall be segregated from other vehicle parking areas.

(c) Dead Line Vehicle Parking. Parking for vehicles waiting for parts or for work to be performed. One dead
line parking space for every pair of repair areas and shall be located in parking areas adjacent to repair bays that
will service them.

(d) Building Aprons. Provide concrete pavement for aprons associated with each of the facilities located in the
maintenance complex.

(3) Site Storage

(a) Hazardous Waste Storage Building. Provide a building with solid walls and roof. It is used to temporarily
store used lubricants, flammable solvents, dry sweep, etc. A unit is authorized 60 square feet for each 25 vehicles,
or part thereof, which it maintains. A minimum of 120 square feet of hazardous waste storage space will be
provided. The specific requirement for this project is specified in Para. 2.1. Provide secondary containment in
compliance with applicable federal and state environmental regulations. Compliance with UFC 3-600-01, NFPA
30, and 29 CFR 1910.106 is mandatory. Maintain minimum separation distance from other buildings in accordance
with the IBC in order to eliminate the need for automatic sprinkler protection. Pre-fabricated, fire-rated, self-
contained, moveable steel safety storage buildings are permitted as an option. Minimum size of 120 SF per
container, though multiple containers may add up to the total quantity required per satellite accumulation area.

(b) POL Storage Building. Provide a building for the storage of oil, lubricants, and flammable solvents for daily
use. A unit is authorized 60 square feet for each 25 vehicles, or part thereof, which it maintains. A minimum of 120
square feet of oil storage space will be provided. The specific requirement for this project is specified in Para. 2.1.
Provide an access apron at the entry of this building. Provide secondary containment in compliance with applicable
federal and state environmental regulations. Compliance with UFC 3-600-01, NFPA 30, and 29 CFR 1910.106 is

Friday, February 19, 2010



Section: 01 10 00 W912HN-07-X-1012-006
Page 12 of 566

mandatory. Maintain minimum separation distance from other buildings in accordance with the IBC and local codes
in order to eliminate the need for automatic sprinkler protection. Pre-fabricated, fire-rated, self-contained, moveable
steel safety storage buildings are permitted as an option. Minimum size of 120 SF per container, though multiple
containers may add up to the total quantity required per satellite accumulation area.

(c) Organizational Storage Building. This building is for storage of deployment equipment. The size of this
facility is determined by the organizational structure and the number of organizational vehicles; specific to each
project. Provide a 10’ x 10’ coiling door and a personnel door for each 700 SF of company supply area along one
side of building. Provide internal wire or secure partitions between each 700 SF space. Floor area of building shall
be as specified in the project scope of work. Building shall be approximately 25 feet deep. The floor system of this
facility should be designed for fork-lift lifting.

(d) Distribution Company Storage Facility. Not required
(e) Secure Open Storage. Not required
() UAV Maintenance and Storage Building. Not required

(9) Used Oil Storage Tank(s). Provide one 500-gallon above-ground used engine oil storage tank at the end of
the Repair Areas. Tank shall be constructed of non-corrosive material. Provide secondary containment in
compliance with applicable federal and state environmental regulations. Tank construction and location shall
comply with IBC requirements. Preferred location is adjacent to the end repair area. Used oil, waste fuel, and used
engine coolant storage tanks should be co-located, if possible.

(h) Used Engine Coolant (antifreeze) Storage Tank(s). Provide one 500-gallon above-ground used engine
coolant storage tank at the end of the Repair Areas. Tank shall be constructed of non-corrosive material. Provide
secondary containment in compliance with applicable federal and state environmental regulations. Tank
construction and location shall comply with IBC requirements. Preferred location is adjacent to the end repair
areas. Used oil, waste fuel, and used engine coolant storage tanks should be co-located, if possible.

(i) Out of Spec Waste Fuel Tank(s). Provide one 500-gallon above-ground Out-of-Spec Waste Fuel Tank at
the end of Repair Areas. Tank shall be constructed of non-corrosive material. Provide secondary containment in
compliance with applicable federal and state environmental regulations. Tank construction and location shall
comply with IBC requirements. Preferred location is adjacent to the end repair area. Used oil, waste fuel, and used
engine coolant storage tanks should be co-located, if possible.

(4) Entrance Drives. Provide primary and secondary entrance drives to connect organizational vehicle
hardstand to existing roads and/or tank trails.

(5) Privately Owned Vehicle (POV) Parking. Provide POV parking at the rate of 56% of the total assigned
personnel (this is predicated on a parking rate of 50% for military personnel and 100% for civilian employees).

3.1.4. Site Design The following drawing should be used to associate relative adjacencies for site structures.
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Hardstand. All hardstand areas shall be rigid concrete pavement. Pavement design for organizational

(1

vehicle areas shall be designed to support the vehicles assigned to this facility and the heaviest vehicle at the
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installation. See appendix for Organizational Vehicle assigned to this facility. The parking layout and configuration
shall be adjusted as necessary to for the site limits and space provided.

(2) Antiterrorism and Force Protection. Each project should be evaluated for security requirements in
accordance with UFC 4-010-01. Minimum requirement is a security fence at the site perimeter consisting of 7-foot
high chain link fabric plus a single outrigger with 3-strand barbed wire, designed in accordance with STD 872-90-
03, FE-6, Chain-Link Security Fence Details. A zone cleared of trees and shrubs, 20 feet wide inside the fence and
10 feet wide outside the fence is required. The clear zone shall be gravel underlain by a synthetic fabric. The clear
zone shall be treated with herbicides to discourage vegetative growth. Manually operated vehicular gates,
approximately 30 feet wide overall, shall be provided at each vehicle entrance/exit.

(3) Storm Water Management. Site storm water management may require controls on the peak flow that can
be discharged. Installations are required to have a storm water pollution prevention plan. Implement the applicable
portions of this plan using best management practices. Segregate drainage from areas likely to be contaminated
(e.g., fueling area). Provide treatment for contaminated water prior to its discharge. Maintenance should not be
performed outside the primary facility.

(4) Storm Drainage System. Construction and material specified for storm drainage installation shall be per
the State’s DOT requirements. All storm drainage lines constructed under organizational vehicle hardstand,
entrance drives, and other surfaces subject to vehicular traffic shall be reinforced concrete pipe with watertight
joints. See paragraph 6 for additional storm drainage system requirements.

(5) Oil/Water Separator. One or more oil/water separators are required to remove, oil, lubricants, floatables,
and grit from contaminated water sources (e.g., repair and maintenance areas, POL fluids distribution, etc.).
Oil/water separators shall be designed in accordance with local codes and standard industry practice for the
specific waste stream to be treated. Minimize maintenance requirements and locate oil/water separators to
minimize pipe runs, provide vehicular access, and built out of circulation areas.

(6) Used and Waste Oil, Antifreeze, Solvents, Cleaning Compounds, and Hazardous Materials Hazardous
materials generated in the course of maintenance operations shall be classified in accordance with 40 CFR 261.
Criteria for short term storage (less than 90 days) of hazardous materials is provided in 40 CFR 262. Long-term
storage is not authorized for TEMF facilities. The installation Defense Resources Management Office has
responsibility for long term storage. Long term storage of hazardous materials is governed by 40 CFR 264.

(7) Primary and Secondary drives. Provide a primary and secondary entrance drive into the organizational
vehicle hardstand area. The primary and secondary entrance drives shall be 30 feet wide.

(8) Organizational Vehicle hardstand. Organizational vehicle pavement grades shall provide positive surface
drainage with a 1 percent minimum slope in the direction of drainage. Maximum pavement slope shall be 2 percent.

(9) Circulation Lane. Organizational vehicle parking circulation lanes shall be 20 feet wide when lanes are
located adjacent to TEMF aprons. Parking stalls within the hardstand are to be placed back-to-back with circulation
lane widths of 30 feet for vehicles less than or equal to 18 feet long and 45 feet for vehicles more than 18 feet long.

(10)  Tactical/Military Vehicle Parking. Tactical/Military Vehicle Parking spaces shall be spaced with side
clearances of 3 feet and end clearances of 2 feet.

(11) POL Vehicle Parking (if applicable). POL vehicle parking shall be physically separated from organizational
hardstand. POL parking shall be spaced a minimum of 10 feet between vehicles. POL parking area circulation
lanes shall be 50 feet wide. Drainage from the POL parking area shall be isolated and shall not be allowed to enter
underground storm or sanitary sewer systems without being impounded first and manually released. POL drainage
impoundment shall be located 100 feet from any structure.

(12) Dead Line Vehicle Parking. Dead Line Vehicle Parking spaces shall be sized based on the largest vehicle
for the assigned maintenance bay. Parking spaces shall be spaced with side clearances of 3 feet and end
clearances of 2 feet.

(13)  TEMF Aprons. TEMF aprons shall measure 45 feet wide on all four sides of the facility. Circulation lanes
are not part of the 45-foot wide apron.

(14) Site Storage Building Aprons. Site storage building aprons shall measure 27 feet wide along the entire
building length on the vehicular access side. Circulation lanes are not part of the 27-foot wide apron.

(15) Bollards at TEMF repair bays. Provide 12-inch diameter steel bollards filled with concrete at all TEMF
repair bay openings where frequent vehicle access/egress increases the risk of damage by vehicle impact. Bollard
footings shall be designed to withstand organizational vehicular impact.
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(16) Mechanical and Electrical Equipment Yard. Provide 12-inch diameter by 5-foot high, concrete-filled,
schedule 80 galvanized steel pipe bollards, 5 feet O.C. spacing, 5 feet from edge of the mechanical and Electrical
Equipment Yard, painted safety yellow, around the perimeter of the equipment yards. Provide vehicular access
and locate out of circulation areas. Bollard footings shall be designed to withstand organizational vehicular impact.

(17) Bollards at Out of Spec Waste Fuel, Used Oil and Used Engine Coolant (antifreeze) Storage Tank(s).
Provide 12-inch diameter by 5-foot high, concrete-filled, schedule 80 galvanized steel pipe bollards, 5 feet O.C.
spacing, 5 feet from edge of containment wall, painted safety yellow, around the perimeter of above-ground tank
areas. Bollard footings shall be designed to withstand organizational vehicular impact.

(18) Bollards at Site Storage Buildings. Provide 12-inch diameter by 5-foot high, concrete-filled, schedule 80
galvanized steel pipe bollards, 5 feet O.C. spacing, 5 feet from the edge of the building. Bollard footings shall be
designed to withstand organizational vehicular impact.

3.1.5. Architecture

(1) Exterior Materials. Select exterior materials to be attractive, economical, and durable and low
maintenance. Masonry walls are preferred at the ground floor level.

(2) Floors. Provide concrete floors in maintenance and repair areas sloped in accordance with NFPA 30A and
IBC/IPC. Provide a continuous trench drain located on the interior side of the overhead doors at repair areas and
at centerline of central vehicle corridor, extending the length of maintenance areas.

(3) Natural Lighting. Repair and maintenance bays, storage and admin areas shall be illuminated using hybrid
lighting systems which includes electric lighting with electronic daylight controls in combination with skylights with
reflective tube that channels the light into the work area and a lens that diffuses the light, clerestory windows, and
translucent wall panels above overhead doors. Open maintenance and storage sheds shall use hybrid lighting
systems with a dome-shape skylights. Provide operable windows for natural lighting and ventilation in
administration and shop control, training room, break/training/conference room, and consolidated bench repair
shop. Preference will be given for designs providing vision panels in overhead doors.

(4) Partitions. Fixed walls are required to separate repair areas and maintenance areas from the core areas,
along corridors, and surrounding fixed areas such as latrines, vaults, storage areas and shops. Shops and storage
areas may be subdivided with metal mesh partitions. Admin., training and break room walls should be non-load
bearing to the greatest extent possible (for example, gypsum board on steel studs) except around latrines.

(5) Sound Insulation. Provide sound insulation in all administration areas, training rooms, and bench repair
areas to meet a minimum rating of STC 42 at walls and floor/ceiling assemblies, and a rating of STC 33 for doors.
In addition to the sound insulation required, training areas shall meet a Noise Criteria (NC) 30 rating in accordance
with ASHRAE Fundamentals Handbook.

(6) Repair Area Bay Doors. Provide overhead doors 24 feet wide by 14’-0” feet high in the exterior wall at
each end of each structural bay. Provide doors of coiling, sectional, or telescoping design. Provide electrically
operated doors with provision for manual chain operation. Provide manual 10-foot by 10-foot overhead doors for
Consolidated Bench Repair Shop.

(a) Locking. Provide overhead doors that are operable from the interior only. Provide doors with a positive
locking mechanism that will allow the door to remain open at engine exhaust position approximately 1 foot above
the floor. Coordinate door locking requirements with the using service.

(b) Serviceability. Repair and maintenance bay doors shall be designed to meet heavy duty loads and high
frequency of operation. Provide testing of deflection and operation of the doors prior to acceptance during
construction. Doors shall be provided and installed by a commercial door company having not less than 5 years of
experience in manufacturing, installing, and servicing the size and type of doors provided.

(c) Insulated Doors. Preference will be given to proposals that include insulated doors for thermal resistance
and noise control.

(7) Personnel Doors. Provide exterior personnel doors in the ends of central vehicle corridor portion of
maintenance areas and in the circulation bays as shown on the drawings. Provide steel doors with vision panels,
except at storage, janitorial, and latrine areas. Minimum size for personnel doors is 3 feet wide by 7 feet high.

(8) Overhead Cranes. Crane shall be designed and constructed to CMAA 70 (Class C) or CMAA 74
(moderate requirements) for operation with hoist in accordance with ASME HST-1 or HST-4.

(a) The 10-ton crane shall have the following rated load speeds (plus or minus 15 percent):
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1. Hoist - 20 fpm

2. Trolley - 65 fpm

3. Bridge - 125 fpm

(b) The 35-ton crane shall have the following rated load speeds (plus or minus 15 percent):

1. Hoist - 10 fpm
2. Trolley - 60 fpm
3. Bridge - 85 fpm

(c) Hoist motor control system shall provide one speed in each direction.
(d) Bridge and trolley main control systems shall provide one speed in each direction.
(e) Provide runway stops at limits of crane bridge travel.

3.1.6. Fire Protection
3.1.6.1. Standards and Codes

All fire protection and life safety features shall be in accordance with UFC 3-600-01 and the criteria referenced
therein. Tactical Equipment Maintenance Facilities shall be classified as mission essential and shall be provided
with complete sprinkler protection.

3.1.6.2. Fire Protection and Life Safety Analysis

A fire protection and life safety design analysis shall be provided for all buildings in the project. The analysis shall
be submitted with the interim design submittal. The analysis shall include classification of occupancy (both per the
IBC and NFPA 101); type of construction; height and area limitations (include calculations for allowable area
increases); life safety provisions (exit travel distances, common path distances, dead end distances, exit unit width
required and provided); building separation or exposure protection; specific compliance with NFPA codes and the
IBC; requirements for fire-rated walls, doors, fire dampers, etc.; analysis of automatic suppression systems and
protected areas; water supplies; smoke control systems; fire alarm system, including connection to the base-wide
system; fire detection system; standpipe systems; fire extinguishers; interior finish ratings; and other pertinent fire
protection data. The submittal shall include a life safety floor plan for all buildings in the project showing occupant
loading, occupancy classifications and construction type, egress travel distances, exit capacities, areas with
sprinkler protection, fire extinguisher locations, ratings of fire-resistive assemblies, and other data necessary to
exhibit compliance with life safety code requirements.

3.1.6.3. Sprinkler System

Provide complete sprinkler protection for Vehicle Maintenance, UAV Maintenance and Storage Buildings,
Organizational Storage Buildings, and Distribution Company Storage Buildings. Wet pipe sprinkler systems shall
be provided in areas that are heated and dry pipe sprinkler systems shall be provided in areas subject to freezing.
All floors and all areas of the facilities shall be protected. The sprinkler system design shall be in accordance with
UFC 3-600-01 and NFPA 13. The sprinkler hazard classifications shall be in accordance with UFC 3-600-01,
NFPA 13, and other applicable criteria. Design densities, design areas and exterior hose streams shall be in
accordance with UFC 3-600-01. The sprinkler systems shall be designed and all piping sized with computer
generated hydraulic calculations. The exterior hose stream demand shall be included in the hydraulic calculations.
A complete sprinkler system design, including sprinklers, branch lines, floor mains and risers, shall be shown on the
drawings. The sprinkler system plans shall include node and pipe identification used in the hydraulic calculations.
All sprinkler system drains, including main drains, test drains, and auxiliary drains, shall be routed to a 2’ x 2’ splash
block at exterior grade.

3.1.6.4. Sprinkler Service Main and Riser

The sprinkler service main shall be a dedicated line from the distribution main. Sprinkler service and domestic
service shall not be combined. The sprinkler service main shall be provided with an exterior post indicator valve
with tamper switch reporting to the fire alarm control panel (FACP). The ground floor entry penetration shall be
sleeved per NFPA 13 requirements for seismic protection. The sprinkler entry riser shall include a double check
backflow preventer, a fire department connection, and a wall hydrant for testing of backflow preventer. The
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sprinkler system shall include an indicating control valve for each sprinkler system riser, a flow switch reporting to
the FACP, and an exterior alarm bell. All control valves shall be OS&Y gate type and shall be provided with tamper
switches connected to the FACP. Facilities with multiple floors shall be provided with floor control valves for each
floor. The floor control valve assembly shall be in accordance with UFC 3-600-01, Figure 4-1.

3.1.6.5. Exterior Hose Stream

Exterior hose stream demand shall be in accordance with UFC 3-600-01. This shall be 250 gpm for light hazard
and 500 gpm for ordinary hazard. Exterior hose stream demand shall be included in the sprinkler system hydraulic
calculations.

3.1.6.6. Backflow Preventer

A double check backflow preventer shall be provided on the fire water main serving each building. This shall be
located within the building. An exterior wall hydrant with dual hose connections with OS&Y valve shall be provided
to allow testing of backflow preventer at design flow as required by NFPA 13.

3.1.6.7. Fire Department Connection

A fire department connection shall be provided for each building with sprinkler protection. These shall be located to
be directly accessible to the fire department.

3.1.6.8. 3.1.6.4 Elevators

The fire protection features of elevators, hoist ways, machine rooms and lobbies shall be in accordance with UFC
3-600-01, ASME A17.1, NFPA 13 and NFPA 72.

3.1.6.9. System Components and Hardware

Materials for the sprinkler system, fire pump system, and hose standpipe system shall be in accordance with NFPA
13 and NFPA 20.

3.1.6.10. Protection of Piping Against Earthquake Damage

Sprinkler and fire pump piping systems shall be protected against damage from earthquakes. Seismic protection
shall include flexible and rigid couplings, sway bracing, seismic separation assemblies where piping crosses
building seismic separation joints, and other features as required by NFPA 13 for protection of piping against
damage from earthquakes.

3.1.6.11. Fire Water Supply

Fire flow test data is provided in Appendix D.

3.1.6.12. Fire Pump

Refer to paragraph 3.1.9, Electrical and Communication Systems, for requirements.

3.1.6.13. Fire Detection and Alarm

A fire alarm and detection system shall be provided for this facility. It shall comply with the requirements of UFC 3-
600-01 and NFPA 72. The system shall be addressable and fully compatible with and integrated with the local
base wide central monitoring system.

3.1.6.14. Building Construction

Construction shall comply with requirements of UFC 3-600-01, the International Building Code and NFPA 101.

3.1.6.15. Fire Extinguishers Cabinets and Brackets
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Fire Extinguisher cabinets and brackets shall be provided when fire extinguishers are required by UFC 3-600-01
and NFPA 101. Placement of cabinets and brackets shall be in accordance with NFPA 10. Semi-recessed
cabinets shall be provided in finished areas and brackets shall be provided in non-finished areas (such as utility
rooms, storage rooms, shops, and vehicle bays). Fire extinguishers shall not be provided in this contract.

3.1.6.16. Interior Wall and Ceiling Finishes

Interior wall and ceiling finishes and movable partitions shall conform to the requirements of UFC 3-600-01 and
NFPA 101.

3.1.7. Heating, Ventilation, and Air Conditioning (HVAC) Systems

(1) Ventilation System. Ventilation Supply system for the repair and maintenance bays and the vehicle
corridor shall be designed to provide 100% of outdoor air with no recirculation and sized for minimum of 1.5 cfm per
square foot per ASHRAE 62.1. Supply system’s fan shall be equipped with a VFD and CO and NOX sensors to
adjust supply airflow rate with a variable emission rate and use a pressure sensor to maintain positive pressure
based on operation of a demand based local exhaust system. UAV Maintenance and Storage Building shall be
designed to provide 100% of outdoor air with no recirculation and sized for minimum of 1.5 cfm per square foot per
ASHRAE 62.1. For the Organizational Storage, Distribution Company Storage, POL Building, mechanical and
electrical rooms, the ventilation rate shall be such that the space is maintained at a maximum of 10 degrees (F)
above ambient conditions. Air supplied into the air conditioned core area shall be cascaded into adjacent areas for
pressurization and to prevent polluted air from entering this area.

(2) System Selection.

(a) Repair and maintenance bays, the vehicle corridor, the UAV Maintenance and Storage Building and
Distribution Company Storage Building are to be heated to 55 degrees F. Other site storage buildings (see
paragraph 3.2.f) are to be heated to 40 degrees F for freeze protection.

(b) Occupied spaces within the core shall be heated and cooled in accordance with Paragraph 5 of Section 01
11 00. Consider all viable alternative systems meeting the functional requirements of each of the areas of the
facility. For the core spaces, consider packaged equipment, split systems or systems utilizing chilled/heating water
from either a central plant or decentralized sources.

(c) Return air plenum systems are not allowed for Tactical Equipment Maintenance Facilities.
(d) Consider use of evaporative air pre-cooling in hot climates.
(e) Telecommunications Rooms and SIPRNet rooms will each be served by an independent and dedicated air-

handling system. Air handling unit system(s) shall not be floor-space mounted within the actual space served.
Rooms shall be maintained at 72 degrees F and 50 percent relative humidity year-round. Assume 1775 BTU per
hour for the equipment heat dissipation. Contractor shall verify this load during the design stage.

(3) Building Exhaust Systems. Provide general exhaust in repair and maintenance areas and exhaust
systems at maintenance area pit, welding area and weapons vault. Welding function is portable but welding
exhaust shall be a part of the building construction. Exhaust fan shall be non-sparking. Maintenance area pit
exhaust system will be ducted exhaust system with explosion proof fans. Welding exhaust shall be manually
engaged during the welding activity. All other exhaust systems will operate continuously while the building is
occupied. Exhaust duct openings shall be located so that they effectively remove vapor accumulations at floor level
from all parts of the floor area. Exhaust systems shall be in accordance with NFPA 30 and 30A. Energy recovery
from exhaust air shall be used in climate zones 3 through 8.

(4) Vehicle Exhaust Evacuation Systems. Vehicle exhaust evacuation system for wheeled and tracked
vehicles shall be provided at each repair area and along the vehicle corridor allowing for capturing exhaust fumes
from stationary vehicles and vehicles moving in and out of the building and along the vehicle corridor. Consider
viable alternative systems meeting the functional requirements of each of the areas of the facility. Size and locate
the exhaust lines as required to service vehicles and equipment within the repair areas. Lines shall not interfere
with maintenance operations or obstruct equipment such as the traveling bridge crane. 50% duty cycle of the total
available capacity of vehicle exhaust can be considered unless specified otherwise by the using service.The using
service is responsible for providing the transition connectors (if required, depending on the type of exhaust system
provided) between the vehicle exhaust and the vehicle exhaust system installed in the building. All system
components must be compatible with the vehicle exhaust temperatures. Unless otherwise indicated by the user,
design exhaust outlets for 1400 cfm and 700 degrees F. Exhaust evacuation systems in repair bays intended for
repair of tracked vehicles shall be designed to withstand at least 1250 degrees F and shall have two exhaust
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outlets evacuating 1400 cfm each which can be connected to tracked vehicle’s exhaust grills. Ventilation in the
maintenance and repair bays shall be as a minimum per ASHRAE 62.1. Additional makeup air may be needed
compensate for the exhaust requirements.

(5) HVAC Controls. HVAC Controls shall be in accordance with paragraph 5.8.3. See Appendix for HVAC
Controls for typical control system points schedules. These schedules identify as a minimum points to be
monitored and controlled by the building automation system (BAS). See paragraph 6 for any additional installation
specific points. Points schedule drawings convey a great deal of information critical to design, installation, and
subsequent performance of the control system. It includes hardware input/output information, device ranges and
settings, ANSI 709.1 communications protocol data, and information about data that is to be used at the operator
workstation by Monitoring and Control software. These schedules are available as an excel spread sheet and as
AutoCAD drawings on Engineering Knowledge Online (EKO) website https://eko.usace.army.mil/fa/bas/. Point
schedule of system types not addressed in the appendix shall be developed by the Contractor, and shall be
sufficiently detailed to a level consistent to a similar listed system in the appendix. It is recommended that all of the
guidance and instruction documents be reviewed prior to using any of the info, as the documents provide
necessary and critical information to the use of website drawings and other information.

3.1.8. Plumbing

(1) Trench Drains. Design trench drain for easy cleaning. Provide basket strainers to facilitate trash removal
where trench drains discharge to piping systems. Convey waste to exterior oil/water separator prior to discharge to
the sanitary sewer system. When a dedicated, partitioned welding area is provided, provide a solid cover to the
trench drain where it runs through the welding area.

(2) Emergency Showers and Eye Washes. See Section 3.1.1 (3) (b)for eye wash, hand held drench hose and
emergency shower requirements within the repair and maintenance areas and core area.

(3) Compressed Air. Provide the compressed air outlets with quick disconnect couplings in all repair and
maintenance areas, along the vehicle corridor, at two places in the pit, and in the Consolidated Bench Repair area.
Provide one compressed air outlet per bench in Consolidated Bench Repair area. Each drop shall include an
isolation valve, filter and pressure regulator, condensate trap with drain cock. Provide air compressor with receiver,
refrigerated air dryer, filtration and pressure regulation. The air compressor shall be installed building equipment.
Size air compressor for 10 CFM per outlet in repair and maintenance areas and 5 cfm per outlet in the
Consolidated Bench Repair area, with a 60 percent diversity (assume 60% of all drops in the facility will be in use at
the same time), plus any additional compressed-air equipment in the facility. Unless otherwise indicated by the
user requirements in paragraph 6, provide compressed air at 120 psi.

(4) Sump Pump. Provide sump pump in maintenance pit and elevator pit. Determine if maintenance pit sump
pump shall be explosion proof type and provide explosion type, if required. Sump pump shall be submersible type

and shall be capable of handling small amounts of oil and anti-freeze. Maintenance pit and elevator pit sumps shall
discharge to an oil water separator.

3.1.9. Electrical and Telecommunications Systems

See Paragraph 6 for work to be performed by others (work indicated in paragraph 3 shall be a part of this contract
unless otherwise indicated in paragraph 6), clarifications and additional requirements for the electric and
telecommunications systems.

(1) Exterior Electrical Distribution System

(a) Parking Pad and Power Connections. Provide power connections to hardstand for existing equipment as
required in Features Matrix.

(2) Exterior Lighting

(a) Exterior Lighting General. Exterior lighting systems inside the TEMF security fence shall be provided for
sidewalks, roadways, service yards, facility aprons, open storage areas and parking areas. Exterior lighting shall
consist of high intensity discharge (HID) light fixtures, mounted on poles located within the AT/FP fence line clear
zone and elsewhere as required to attain illumination levels and uniformity. Poles located within the service yards,
facility aprons and hardstand parking areas shall be located and protected to minimize damage from vehicles.
Building-mounted light fixtures may be used around the building perimeter to supplement pole mounted light
fixtures. Building mounted light fixtures used solely for building perimeter and doorway lighting may be fluorescent.
lllumination levels shall be 5 foot-candles for areas adjacent to the primary facility and no less than 0.5 foot-candles
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for parking areas. Exterior lighting shall be controlled by a photosensor or astronomical time clock that is capable
of automatically turning off the exterior lighting when sufficient daylight is available or the lighting is not required.

(b) Perimeter Security Lighting. Protective lighting systems shall be provided in response to project specific
requirements to deter trespassers and make them visible to guards. Levels of exterior lighting for protected areas
shall conform to the requirements in the IESNA Lighting Handbook. Lighting circuits shall be controlled by a
photosensor with manual override.

(3) Exterior Communication Services

(a) Parking Pad and Data Connections. None required
(4) Interior Electrical and Telecommunications

(a) Electrical

i. Power Service. In the electrical equipment room provide a space for 3-phase, 200 ampere breaker with
additional 3-phase, 200 ampere power capacity for this breaker in the main switch board. Installation shall conform
to NFPA 70, National Electrical Code.

ii. Nonlinear Loads. The effect of nonlinear loads such as computers and other electronic devices shall be
considered and accommodated as necessary. These loads generate harmonics, which can overload
conventionally sized conductors or equipment and thereby cause safety hazards and premature failures. Circuits
serving such devices shall be equipped with a separate neutral conductor not shared with other circuits.
Panelboards and any dry type transformers shall be rated accordingly.

iii. Lightning Protection System and Transient Voltage Surge Protection. Design shall be in accordance with
NFPA 780 and other referenced criteria. Provide transient voltage surge protection.

(b) Receptacles. Power receptacles shall be provided per NFPA 70 and in conjunction with the proposed
equipment and furniture layouts. Provide power connectivity to each workstation. Provide a duplex receptacle
adjacent to each duplex voice/data and CATV outlet.

(c) Special Power Requirements. Electrical power outlets for special power shall be coordinated with
workbench locations in shops and provided in the maintenance areas. Both low voltage and high frequency power
may be required in some areas. See the TEMF Features Matrix. Coordinate with the User for the electrical
characteristics of the equipment to be provided by the Government.

(d) Hazardous Locations. Hazardous locations shall be clearly defined on the drawings by the designer based
on the intended use of the facility and applicable criteria. Receptacles, devices, equipment and wiring in hazardous
locations shall be designed (UL listed for the application) and installed in accordance with the NFPA codes. When
hazardous locations are determined to be up to 18 inches above the finished floor, receptacles and devices and
conduit routing to them shall be installed above the hazardous area, where possible.

(e) Lighting. Lighting and lighting controls shall comply with the recommendations of the lllumination
Engineering Society of North America (IESNA) and the requirements of ASHRAE 90.1.

i. Office, Training Room and Conference Room Lighting. Interior ambient illumination shall provide a
generally glare free, high quality lighting environment conforming to IESNA RP-1-04. Training rooms and
conference rooms shall have a dimmable circuit providing general lighting without glare on audio-video displays.
Dimming ballasts shall be capable of dimming to 5 percent.

ii. Repair and Maintenance Areas. lllumination of the repair maintenance areas shall consist of T5, T5HO or
T8 fluorescent light fixtures. The fixture layout shall be coordinated with the traveling bridge crane requirements.

iii. Maintenance Pit Lighting. lllumination in maintenance pits shall consist of T5, TSHO or T8 fluorescent
linear light fixtures mounted in the pit area for general illumination. Task illumination shall be provided by no fewer
than four pit-mounted incandescent, compact fluorescent or metal halide adjustable, swing-arm task lights. In lieu
of swing-arm task lights, no fewer than two receptacles with cord and plug incandescent, compact fluorescent or
metal halide portable safety lights may be provided. Each cord shall be of adequate length to service no less than
60 percent of the pit area. All equipment shall be suitable for the hazardous classification of the pit.

iv. lllumination Levels. Maintained Illumination levels shall be in accordance with the Table 4 below.
Maintained illumination levels in areas not included in Table 4 shall comply with the recommendations of the IESNA
Lighting Handbook. lllumination levels in maintenance pits shall be calculated based on no contribution from the
overhead ambient light fixtures.
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TABLE 4 ILLUMINATION LEVELS
FUNCTIONAL AREA FOOT CANDLES
Administration and Shop Control 50
Warehouse, Storage, and Miscellaneous Rooms 20
Latrines, Showers, and Lockers 20
Break, Training, and Conference 30
Repair and Maintenance Areas 50
Weapons Storage and COMSEC Vaults 50
Maintenance Pit 15
Repair Shops (General Item, Compact Item, Special Environment, Battery, | 50
etc.)
Electrical/Mechanical Rooms 30
) Telecommunications System including Telecommunications and SIPRNET Minimum Room Sizes -

Telecommunication Pathways, Outlets and Cabling. Telecommunications cabling shall be Category 6 for all voice
and data connections unless length of run warrants need for multimode fiber optic cable. Provide number and type
of connectors as defined by the User. Telecommunications outlets and conduits shall be provided in core areas
and supply administration areas with a minimum of one outlet in each work area. Each Training Room shall have a
voice outlet. Each Training Room shall have a data connection for each seat and for an instructor. Each repair
area workstation shall have access to a data connection. In administration and shop control areas provide a voice
and data outlet for every workstation. A data outlet shall be provided at each copier location. Provide a single jack
outlet for wall mounted GFGI phones in mechanical, electrical, vaults, telecommunications room and corridors. For
controlled access facilities, provide outlets for wall mounted GFGI phones at primary entrance. Additional outlet
locations may be provided based on coordination with the facility User and where required for HYAC equipment or
other equipment. Provide outlets per I3A technical criteria and Table 5 below. Provide Telecommunications and
SIPRNET rooms minimum sizes as indicated in Table 5A below.

TABLE 5 OUTLET DENSITIES
FUNCTIONAL AREA '(ASR;:%A PER OUTLET
Administration and Shop Control 80
Latrines, Showers, and Lockers 0
Break, Training, and Conference 80
Repair and Maintenance Areas 500
Weapons Storage and COMSEC Vaults 80
Repair Shops ( Consolidated bench repair, Battery, etc) 80
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TABLE 5A - Minimum Size Telecommunications and SIPRNET Rooms for TEMF

TEMF Telecommunications Room SIPRNET Room
Floor Width Feet (min) Square Feet (min) Width Feet (min) Length Feet (min)
1st Small 8 150 6 6
1st Medium 8 150 6 6
2nd Medium 8 110 None None
1st Large 8 150 6 6
2nd Large 8 110 None None
1st EXLarge 8 150 6 6
2nd EXLarge 8 150 None None

General Notes:
1. Width is a minimum inside edge of wall to inside edge of wall dimension inside the room. Length shall be
greater

than or equal to width.
2. The Telecomm room shall not be less than the minimum width and square feet indicated above and the
SIPRNET

rooms shall not be less than the minimum width not be less than the minimum width and length indicated above.

Telecommunications and SIPRNET rooms shall be rectangular in shape.

(9) Cable Television (CATV). A minimum of two CATV outlets shall be provided in the Break, Training, and
Conference Room and Admin and Shop Control Room. The cable television system shall consist of cabling,
pathways and outlets. All building CATV systems shall conform to applicable criteria to include I3A Technical
Criteria and the UFC 3-580-01 Telecommunications Building Cabling Systems Planning Design.

(h) Audio/Visual Systems

i. Audio/Visual Systems. Provisions (consisting of a power receptacle and conduit for signal wiring) for a
GFGl projector shall be provided in each Training Room.

ii. Paging Systems. A paging system shall be provided for the repair areas and maintenance areas with the
microphone located in the administration and shop control area. The system shall be zoned for multiple bay
operation and shall have input from the telephone system.

(i) Security Infrastructure. The security infrastructure shall be installed to support GFGI equipment including
cameras, door alarms, and motion sensors.

i. Intrusion Detection and Security Systems. Provision for user provided ICIDS intrusion detection and
security systems are required for secure and restricted areas including the arms vault, COMSEC vault and
SIPRNet room. Provisions shall include dedicated power circuits, telecommunications connections, and raceways
and signal wiring for user installed devices. System requirements shall be coordinated with the Installation Security
Office.

ii. Access Control System. The access control system shall consist of proximity sensors throughout the
facility with varying levels of security. System requirements shall be coordinated with the Installation Security
Office.

() Mass Notification System (MNS). A mass notification system shall be provided as required by UFC 4-010-
01

(k) Grounding. Each maintenance building shall have a ground grid around the building perimeter for
grounding incoming service, building steel, lightning protection, telephone service, piping, and internal grounding
requirements. Ground busbar shall be provided on walls of each repair area. A grounding point shall be provided
in each repair area and each maintenance area. Each repair area and maintenance area is 16’ x 32’ in size.
Grounding points shall be provided in vehicle and equipment parking areas on 40-foot centers (maximum) and
coordinated parking layout. It will be acceptable to provide a minimum of one grounding point for every eight
vehicles parked in a double row, and one grounding point for every four vehicles parked in a single row
configuration. Install an interior #2 AWG bare tinned copper ground loop around the perimeter of the Fluid
Distribution Room for dissipation of potential static charge. Bond ground loop to building structure and grounding
riser. Provide thirty (30) #6 AWG bare copper pigtails complete with alligator clips on both ends for grounding of
metallic barrels/dispensing equipment. Length of pigtails should be based on potential layout of equipment/drums
and the location of ground ring. Additional grounding may be provided based on project requirements. Systems
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shall conform to NFPA 70 National Electrical Code, NFPA 780 Standard for the Installation of Lightning Protection
Systems, local codes and the Technical Guide for Installation Information Infrastructure Architecture (I3A).

U} SIPRNET. The SIPRNET room shall be designed and constructed in accordance with the “Building
SIPRNET Communication Room — New Construction Guidance”, paragraph of the Technical Guide for Integration
of SIPRNET (Secret Internet Protocol Router Network). The SIPRNET room design and construction shall be
coordinated with local DOIM and Physical Security Office. SIPRNET conduit and cable to SIPRNET Drops and the
SIPRNET Drops will be provided in the future and is not to be provided as part of this scope of work. Connection to
the main telecommunications room from the SIPRNet room shall be via a 2-inch trade size steel conduit. Provide
six strands of single mode fiber optic cable from Telecommunications Room to the SIPRNET Room. Provide a
communications signal ground bus bar connected to the main communications room signal bus bar via a properly
sized ground wire (see MIL-HDBK-419-A, which is referenced in the Technical Guide for the Integration of
SIPRNET). Provide one dedicated standard 20-amp duplex receptacle for future SIPRNET rack in addition to
convenience receptacles in the SIPRNET room.

(m) Hydraulic Lift. In each pair of repair areas, provide electric power for User provided (GFGI) portable
hydraulic lift. Coordinate electrical requirements with the User.

(n) Fire Detection and Alarm

i. A fire alarm and detection system shall be provided for this facility. It shall comply with the requirements of
UFC 3-600-01 and NFPA 72. The system shall be addressable and fully compatible with and integrated with the
local installation wide central monitoring system. Coordinate fire alarm system requirements with the Fire
Department’s Representative during design.

ii. All initiating devices shall be connected, Class A, Style 6, to signal line circuits (SLC). All alarm appliances
shall be connected to notification appliance circuits (NAC), Class A. A looped conduit system shall be provided so
that if the conduit and all conductors within are severed at any point, all NAC and SLC shall remain functional.

iii. Breakglass manual fire alarm stations shall not be used.

iv. Over-voltage and surge protection shall be provided at the input power of all panels.

3.1.10. COMPLIANCE WITH THE ENERGY POLICY ACT OF 2005 (EPACT 2005)

(1) EPACT 2005 REQUIREMENT. The building, including the building envelope, HVAC, ventilation and
exhaust systems, service water heating, power, and lighting systems shall be designed to achieve an energy
consumption that is at least 30% below the consumption of a baseline building meeting the minimum requirements
of ANSI/ASHRAE/IESNA Standard 90.1-2004 (see paragraph 5.9 Energy Conservation)

(2) TARGET ENERGY CONSUMPTION BUDGET. The target energy consumption budget (excluding plug
loads) for this facility located in DOE Climate Zone 3B is 33 kBTU per ft2 per year or less. The use of the
Prescriptive Technology Solution Set, shown below, will result in an annual energy consumption less than or equal
to the target energy budget figure.

(3) EPACT Methodology. See below for two paths (Prescriptive and Compliance) for demonstrating
compliance with EPACT.

(a) Prescriptive path (use of technology solution set). The technology solution set shown in the table below, in
combination with mandatory requirements for all TEMF stated in paragraph 3.1, including daylighting, demand
controlled ventilation systems and robust vehicle exhaust evacuation systems, achieves the above energy
performance and life cycle cost effectiveness requirements for a TEMF facility in the indicated DOE climatic zone.
The use of the prescriptive technology solution set is optional. The contractor may elect to develop his own unique
solution as described under the Compliance Path.

Climate Zone 3B, Prescriptive Technology Solution Table

Item Component Baseline Improvement
Roof Insulation above deck R-15 ci
Metal building roof R-13 + R-13
Surface reflectance 0.3 0.65
Walls Steel-framed R-13
Metal building R-13
Slabs Unheated NR? NR
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Heating

Heated R-7.5for 12 in R-10
Doors Swinging U-0.70 U-0.70
Non-Swinging U-1.45 U-0.25
Infiltration 0.5 ACH 0.5 ACH
Vertical Window to Wall Ratio
Glazing (WWR) <10% <10%
Thermal transmittance U-0.57 U-0.45
Solar heat gain 044 -N;0.31-S,E,W
coefficient (SHGC) 0.37
South Overhangs None NR
Skylights Percent roof area
None 2%
Thermal transmittance U-0.69
SHGC 0.19
Interior Lighting Power Density See Note 3 See Note 3
Lighting Ballast Electronic ballast
Daylighting controls 4 none Yes
Occupancy controls NR all unoccupied spaces
HVAC Make up Air Unit Fans See Fan Efficiency Table See Fan Efficiency Table
Air Conditioner PSZ-AC 12.0 SEER PSZ-AC 14.0 SEER
Gas Caoll 80% E; 90% E;
Hydronic radiant floor
heat None Ground floor
ERV None Yes
Economizer NR NR
Ventilation Outdoor Air Damper Motorized control Motorized control
Demand Control NR YES
Transpired Solar Coll. None Yes
Ducts Sealing Seal class B
Location Interior only
Insulation level ° R-6
Service Water | Gas storage 80% E; 90% E;

1. Baseline requirements are from ANSI/ASHRAE/IESNA Standard 90.1-2004.
2. NR means there is no requirement or recommendation for a component in this climate.
3. Lighting power densities in accordance with the following table:

Zone Baseline Recommendation

_ T.7 Wi T3 WiC

Repair Bay (18.3 Wim2) (14.0 Wim?)
0.7 Wi 0.7 Wi

Vehicle Corridor (7.5 W/m2) (7.5 W/m?)
0.6 Wi 0.6 Wi

Showers (6.5 W/m?2) (6.5 W/m?2)
0.9 Wite 0.9 Wi

Storage 1 (9.7 Wim2) (9.7 Wim?2)
Consolidated 1.9 W/ft2 1.3 W/ft2

Bench (20.5 W/m?) (14.0 W/m?2)
Storage 2 0.9 Wite 0.9 Wite

(9.7 Wim?) (9.7 Wim?)
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Zone Baseline Recommendation
] 1.0 W/ft2 0.9 W/ft2
Office (10.8 W/m?) (9.7 Wim?)

4. Daylighting should be included in the repair bays, vehicle corridor, and office.
5. The duct and pipe insulation values are from the ASHRAE Advanced Energy Design Guide for Small

Offices.
Fan Efficiencies
Baseline Improved
System Efficiency Efficiency
Fan Total Fan Total
Motor Fan Motor Fan
Repair Bay 0.80 0.27 0.90 0.45
Vehicle 080 | 019 | 090 | 045
Corridor
Showers 0.80 0.20 0.85 0.34
Storage 1 0.80 0.20 0.85 0.34
Consolidated | g0 | 019 | 090 | 045
Bench
Storage 2 0.80 0.20 0.85 0.34
Office 0.80 0.20 0.85 0.34
Fan Coll 080 | 030 | 085 | 0.34
Units
(b) Compliance path (unique design solution). When the “Compliance Path” is selected, the facility design

shall include a uniquely developed technology solution set which can be shown by the design analysis (using
facility energy simulation software) not to exceed the target energy consumption budget stated in Paragraph 3.1.10
(2) above and meet all the criteria in the DOE interim final rule: “Energy Conservation Standards for New Federal
Commercial and Multi-Family High-Rise Residential Buildings and New Federal Low-Rise Residential Buildings”

(4) Schedules. If a unique technology solution set method of compliance is chosen then the following load
schedules must be used in all facility energy simulations for purposes of showing compliance with Paragraph 3.1.10
(3) b. The plug loads in the following schedules shall be included in the energy simulation program but shall be
manually subtracted from the calculations to compare the calculated budget to the target energy consumption
budget in paragraph 3.1.10 (2). Additionally, for simulation of a baseline building model, the “baseline values” for
each component shown in the “Prescriptive Technology Solution Table” shall be used.

Hr Occupancy Lighting Plug Loads Service Hot Water
Wk Sat Sun Wk ‘Sat Sun Wk Sat Sun Wk Sat Sun
1 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
2 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
3 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
4 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
5 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
6 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
7 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
8 0.15 0 0 0.4 0.04 0.04 0.5 0.2 0.2 0.1 0.08 0.03
9 0.7 0 0 0.9 0.04 0.04 0.8 0.2 0.2 0.7 0.03 0.03
10 0.9 0 0 0.9 0.04 0.04 0.9 0.2 0.2 0.7 0.03 0.03
11 0.9 0 0 0.9 0.04 0.04 0.9 0.2 0.2 0.7 0.03 0.03
12 0.9 0 0 0.9 0.04 0.04 0.9 0.2 0.2 0.7 0.08 0.03
13 0.5 0 0 0.8 0.04 0.04 0.8 0.2 0.2 0.7 0.03 0.03
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Hr Occupancy Lighting Plug Loads Service Hot Water

14 0.85 0 0 0.9 0.04 0.04 0.9 0.2 0.2 0.7 0.03 0.03
15 0.85 0 0 0.9 0.04 0.04 0.9 0.2 0.2 0.7 0.03 0.03
16 0.85 0 0 0.9 0.04 0.04 0.9 0.2 0.2 0.7 0.03 0.03
17 0.2 0 0 0.9 0.04 0.04 0.9 0.2 0.2 0.2 0.03 0.03
18 0 0 0 0.3 0.04 0.04 0.4 0.2 0.2 0.03 0.03 0.03
19 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
20 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
21 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
22 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
23 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03
24 0 0 0 0.04 0.04 0.04 0.2 0.2 0.2 0.03 0.03 0.03

3.1.11. Equipment and Furniture:

(a)

Equipment and furniture are necessary to make TEMF ready for daily operations. Some items are
provided as integral parts of the building construction. Most furniture and equipment must be provided by others.
Table 6 shows typical contract provided equipment that is needed to make TEMF ready for operations.

TABLE 6 INSTALLED BUILDING EQUIPMENT

Area Equipment | Equipment/Furniture Item
Class'
CFCI E)xhaust System (See para.
Repair Areas CFCI Bridge Crane (See para. 5)
CFCI Compressed Air (See para 5)
CFClI Bridge Crane (See para. 5)
CFClI Maintenance Pit
CFClI Compressed Air (See para 5)
Maintenance Areas CFClI Dispensing/Disposal System
Emergency Eye Wash, hand
CFCI :
wash and shower station
CFClI Fire Extinguisher Cabinets
FCI Wi R ti t
Administration and Shop CFC indow/Reception Counter
Control CFCI Fire Extinguisher Cabinets
Consolidated Bench CFClI g)ompressed Alr (See Para.
Tool Room CFCI
Tool Box Storage CECI Window/Reception Counter
Combat Spares CECI Window/Reception Counter
Latrines, Showers & Lockers CFCI Lockers and Benches
Break, Training, Conference CFCI Counter with Sink
Room
Weapons & COMSEC Vaults CFCI Vault Door
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TABLE 6 INSTALLED BUILDING EQUIPMENT

Area " Equipment ' Equipment/Furniture ltem
Class'
Site ‘ CFClI ‘ Oil/Water Separator

Note (1): CFCI is Contractor Furnished/Contractor Installed equipment. This
equipment is always MCA funded and is part of the construction contract.

(b) Furniture Systems. The following criterion describes the furnishing requirements for all room types.
Furnishings, other than installed building equipment, are to be Government-furnished and Government-installed

(GFGI) unless otherwise specified in this document. The following furnishings table is provided for coordination of

room and office layouts to ensure suitability for their intended function.

Table 7: Room Size and Furnishings Chart

Table 7- Room Size and Furnishings Chart

NSF

Comments

Furniture Required

Room Description
Admin & Shop Administration
& Shop
Control
Control
TRAINING Training
ROOM Room
BREAK ROOM/ Break Room/
CONF/ with adjacent
TRAIN Multi-purpose
Space
ARMS VAULT Class 5A
Vault
COMSEC VAULT Class 5V
Vault
COMBAT
SPARES Spare Parts
Tools and
TOOL ROOM Tool Set
Storage

Varies

1080

Varies

300

300

Varies

Varies

OPEN-PLAN
OFFICE

CLASSROOM

STAFF BREAK
AREA &
CONFERENCE
ROOM

CONSTRUCTED IN
ACCORDANCE
WITH AR 190-11,
APP G.

CONSTRUCTED IN
ACCORDANCE
WITH AR 380-5.

STORAGE ROOM

STORAGE ROOM

Systems furniture open plan office area
with workstations, approx. 64 SF, with
work surfaces, file drawers and overhead
storage each for six staff members in
Small TEMF, 16 staff members in
Medium TEMF, 40 staff members in
Large TEMF, and 57 staff members in
Extra Large TEMF. Records section to
have min. of 1 LF of 4 —drawer horizontal
file cabinet for every 4 SF of room (250
SF room = min. 62.5 LF 4-drawer
horizontal base files).

1 desk and chair for each 20 SF to
accommodate min. 30 students.

Min. 10 LF base and wall cabinets with
space for commercial grade refrigerator
with ice maker. Provide seating and
tables to accommodate approx. 40
percent of the building occupants.

1 desk to accommodate a computer, 1
task chair, 1 bookcase for manuals, one
4-drawer file cabinet, and 1 work bench.

1 desk to accommodate a computer, 1
task chair, 1 bookcase for manuals, 4
lockable metal cabinets with shelves, two
4-drawer file cabinets, industrial shelving
approximately 10°'wx4’dx6’h each.

1 desk to accommodate a computer, 1
task chair, one 4-drawer file cabinet, and
4 lockable metal cabinets with shelves.

1 desk to accommodate a computer, 1
task chair, one 4-drawer file cabinet, and
4 |lockable metal cabinets with shelves.
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Table 7- Room Size and Furnishings Chart

Description Comments Furniture Required
CONSTRUCTED IN 4 |ockable metal cabinets with shelves
Secure ACCORDANCE and industrial shelving approximately
SECURE STOR. St 300 WITH RISK LEVEL 10'wx2’dx6’h each - 1 for small TEMF, 2
orage I ANALYSIS OF AR for medium, 3 for large, and 4 for extra
190-51. large.
Min. 16 LF of 8'wx34’dx36”h work
: benches per each assigned repair
ggﬁgﬁ IE{%P AR gonsr?hsateq Varies WORK AREA technician — 6 for small TEMF, 20 for
Sleiniags e llr Medium, 36 for Large, and 71 for Extra
Large.

3.2. FUNCTIONAL AND OPERATIONAL REQUIREMENTS
(a) Not Used

(b) Medium TEMF. The nominal square footage (NSF) shown for each space below is used for programming
purposes, and as a basis for computing the maximum allowable gross area of the facility. The floor plan provided
should be used for building layout.

MEDIUM TEMF
CORE ANALYSIS BY FUNCTIONAL | NUMBER OF
AREA PERSONNEL NSF
Administration & Shop Control 16 2,100
Training Room 0 1,080
Consolidated Bench 20 2,100
Combat Spares 0 500
Tool Room 0 500
Tool Box Storage 0 300
Latrine 0 2,700
Break, Training & Conference 0 600
Weapons Vault 0 300
COMSEC Vault 0 300
Secure Storage 0 300
Telecommunications Room (NIPRNet) 0 150
Telecommunications Room (SIPRNet) 0 150
Core Area (NSF) 36 11,080
NUMBER OF | WORK
REPAIR AREA ANALYSIS BY | NUMBER OF | CIRCULATION | AREAS
FUNCTIONAL AREA PERSONNEL AREAS (512 NSF) NSF
Repair Areas 40 14 7,168
Maintenance Areas 16 8,192
Welding Area 2 1,024
Total Work Areas 32 16,384
Circulation Area 1 768
Total Repair Area (NSF) 40 1 32 17,152
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NUMBER OF | WORK
NUMBER OF | CIRCULATION | AREAS
SHOP TOTAL PERSONNEL | AREAS (512 NSF) NSF
Non-Assignable & Utilities Factor 1.25
SHOP TOTAL (GSF) 76 1 32 35,290
FLOOR PLAN AREA SHOWN 35,290

(c) Not Used
(d) Not Used
(e) Architectural TEMF Features Matrix
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FUNCTIONAL AREAS
(ADMIN & SHOP CONTROL 1 ol IR [ o | o | .
TOOL ROOM 3 . . o . o | o
TOOL BOX STORAGE 3 . . . . . .
(COMBAT SPARES 2 . . o | o . o | o
LATRINES, SHOWERS, LOCKERS . o | s | . . .
TRAINING ROOM . o | o o | o | .
BREAK, TRAINING & CONF . o | s o | o | .
(CONSOLIDATED BENCH REPAIR . . o | o | » . o | o .
WEAPONS STORAGE VAULT 2 . . . . 6 | « .
(COMSEC VAULT 2 . . e | o 6| « .
NONSENSITIVE SECURE STORAGE . . o | o .
(COMMUNICATION VEHICLE DOCK
(CORRIDOR . 5 e | o | « .
MECHANICAL RCOM . . o | o .
ELECTRICAL ROOM . . o | . .
(COMMUNICATIONS RCOM . . . . .
SIPRNet ROOM . e | o .
FLUID DISTRIBUTION . . . . .
REPAIR AREAS . . . o | o o | o
MAINTENANCE AREAS . . . 8 o | o o | o .
HARDSTAND
[ORG STORAGE . . . . . .
UAV MAINT. AND STORAGE BUILDING . . . . B
DISTRIBUTION COMPANY SUPPLY BLDG e | o . . . .
HAZ WASTE & POL STORAGE BUILDINGS o | . . . .
Notes for Architectural TEMF Features Matrix
1. Lightweight, non-bearing partitions removable to rearrange space
2. Wire mesh partitions to subdivide where required
3. Wire mesh enclosed for tool storage to facilitate interaction of mechanics and tool room keeper, and for
relocation flexibility.
4, Provide a top running, 35-ton, bridge crane for one wing of repair areas and maintenance areas as noted
in para. 2.1.
5. VCT in corridor on 2" Floor (except Small TEMF).
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6. Concrete roof caps are required for both COMSEC and Arms Vaults; a secondary ceiling may be provided
in these areas as noted. Vault caps shall not be left exposed to view from adjacent spaces. Tops of vault caps
must be rendered as lockable access only (i.e. accessibility to mechanical ductwork or in-line fans).

7. All Finishes are considered minimum finishes only.
8. The Maintenance Corridor through the Core Area shall have a minimum 14’-0” clear Ceiling Height.

(f) Mechanical TEMF Features Matrix
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FUNCTIONAL AREAS
ADMIN & SHOP CONTROL . . .
TOOL ROOM . . -
TOOL BOX STORAGE . . .
COMBAT SPARES . . .
LATRINES, SHOWERS, LOCKERS . . . o | o | 8] » . . . .
TRAINING ROOM . . .
BREAK, TRAINING & CONF . . . .
CONSOLIDATED BENCH REPAIR . . LI N 7
WEAPONS STORAGE VAULT . . .
COMSEC VAULT . . .
NONSENSITIVE SECURE STORAGE . . .
COMMUNICATION VEHICLE DOCK
CORRIDOR . . o
IMECHANICAL ROOM 4| o . . .
ELECTRICAL ROOM 4 | o .
COMMUNICATIONS ROOM . .
SIPRNet ROOM . .
FLUID DISTRIBUTION . . . . .
REPAIR AREAS o | . | 8 ol o | o | |7 511 31313
|MAINTENANCE AREAS 5 |[c 5 5 N NRE F 3133
HARDSTAND
ORG STORAGE 4 | .
UAV MAINT. AND STORAGE BUILDING o | o .
HAZ WASTE & POL STORAGE BUILDINGS .
DISTRIBUTION COMPANY STORAGE FACILITY o | o o

Notes for Mechanical TEMF Features Matrix

1. Welding exhaust system in one pair of repair areas. This area will also accommodate machinist function.

2. Not Used

3. Provide secondary containment in tanks outside of building.

4. Heat for freeze protection only.

5. Provide water and power connections for hook-up of user procured (GFGI) portable steam cleaner for
cleaning of engines and engine components in a pair of repair areas.

6. Provide non-sparking explosion proof exhaust from pit.

7. Convey waste water through an oil/water separator prior to discharge to sanitary sewer.

8. Provide wash fountain in 8 FT circulation bay adjacent to the core area, or outside the latrines in the core

area as shown on the drawings.
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(9) Electrical TEMF Features Matrix
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FUNCTIONAL AREAS
ADMIN & SHOP CONTROL . ERE z .
TOOL ROOM « [10] 12 e .
TOOL BOX STORAGE 5 S ERE z
COMBAT SPARES 11| 10 SEE c
LATRINES, SHOWERS, LOCKERS . . .
TRAINING ROOM . e g 7
BREAK, TRAINING & CONF . SERE c =
CONSOLIDATED BENCH REPAIR o | A K .
WEAPONS STORAGE VAULT . . . . . .
COMSEC VAULT . 5 co = e .
NONSENSITIVE SECURE STORAGE . e ?
COMMUNICATION VEHICLE DOCK . 5 5 NIEE 3
CORRIDOR . . . c
MECHANICAL ROOM . . . .
ELECTRICAL ROOM . . | . =
COMMUNICATIONS ROOM . a S z
SIPRNet ROOM . 5 : c
FLUID DISTRIBUTION . . . . .
REPAIR AREAS 1]« +]10] 6 4 - |- - | 7 c
MAINTENANCE AREAS [« ]609 4 e e 7 2 3
HARDSTAND 2 | 3 5 c
ORGANIZATIONAL STORAGE . 9 c
UAV MAINT & STORAGE BLDG . . . . . .
HAZ WASTE & POL STORAGE BUILDINGS . .
DISTRIBUTION COMPANY STORAGE BLDG 3 9 .
Notes for Electrical TEMF Features Matrix
1. Provide power connections for hook-up of user procured (GFGI) portable steam cleaner for cleaning of

engines and engine components in a pair of repair areas. Coordinate power requirements with the User.
2 MILVANS (100A), TOE vans (50A), Hospital (100A, 208V, 3-PH, 5-Wire).

3. LCSS Vans (to be discontinued in future), Patriot Missile Units.

4. For Engineers shop.

5 Communications Vans (100A).

6 Hospital units require 120/208V, 3-PH, 5-Wire connection

7

Provide power and conduit and wiring system(s) for user provided panable zoom camera system;
monitored in Admin and Shop Control.

8. Lighting classification for pit lighting shall be determined during the design.
9. Provide 1-4" conduit with a 6 pair copper cable to the Distribution Company
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Storage and Organizational Storage Buildings from the main communications room in the TEMF. Conduit and
cable routing may be to the nearest telecommunications maintenance hole before routing cable back to the TEMF
main communications room. Provide Protected Entrance Terminal (PET) with one 110 type block mounted on a 4
ft by 8 ft backboard mounted vertically. Backboard treatment shall be in accordance with I3A. Provide one wall
mounted telephone outlet inside the building. Ground PET in accordance with 250.50 and 800.100 of NFPA 70
National Electrical Code.

10. Provide 208V single phase power in all Repair Areas and with weather proof connection for tire changing
machine where shown on the TEMF Standard Drawings.

11. ASLMS Containers
a) The ASLMS Container is provided with the following:

1) Each ASLMS container comes with a set of two — 150 foot cables with each end plug identical. MS
part number for the plug used on cable is MS3456W16-10P.

2) Electrical circuit is 20 ampere, 120 volt, single phase.

b) Provide the following power provisions for each ASLMS container:

1) Two dedicated 20 ampere, 120 volt, single phase circuits with a special receptacle for each circuit.

MS part number for special receptacle to be provided is MS3451W16-10S.
12. SATS Containers

a) The SATS Container is provided with the following:

1) Integrated 10 KW generator (208V, 3 phase 60 Hz)

2) A wall mounted 100 Amp, 208 volt, 3-phase, 60 Hz AC conforming to MIL-C-22992, Class L, Style
P comprised of a MS90558 C 44 4 shell, with an MS14055 insert having insert arrangement 44-12, along
with a MS90564 44 C weather-tight cover.

3) Signal entry panel (SEP) with the following connections: RS 232 Male/Female small and large, RJ
11 (phone), RJ 45 (LAN), 10 Base 2 (BNC), and 10 Base T (Ethernet).

b) Provide the following power and data provisions for each SATS container:

1) A branch circuit sized to the full load capacity of the 10kw generator to a weatherproof wall
mounted 100 amp disconnect switch located within the cable’s reach.

2) A pre-manufacturer cable, stock number 5995-01-435-8697. This cable is 50 foot long with a plug
for the SATS receptacle at one end and terminal connections on the other end. Connect the cable’s
terminal ends to the disconnect switch. Provide a means to hang the cable.

3) A weatherproof RJ 45 (phone) and RJ 45 (LAN) outlet with the conduit and cables (Category 6) to
the Communication Room and connect per I3A requirements. Provide 50 feet of exterior cable with
appropriate connectors on each end for each outlet. Provide a means to hang the cables.

3.3. References

(1) 40 CFR 261, Identification and Listing of Hazardous Waste

(2) 40 CFR 262, Standards Applicable to Generators of Hazardous Waste

(3) 40 CFR 264, Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal
Facilities

(4) American Society of Mechanical Engineers (AMSE)

ASME HST-1, Performance Standard for Electric Chain Hoists
ASME HST-4, Performance Standard for Overhead Electric Wire Rope Hoists

(5) ANSI Z358.1, American National Standard for Emergency Eyewash and Shower Equipment

(6) Not used.

(7) AR 190-11, Physical Security of Arms, Ammunition, and Explosives (FOUO)

(8) AR 190-51, Security of Unclassified Army Property (Sensitive and Nonsensitive)

(9) AR 380-5, Department of the Army Information Security Program

(10)  Crane Manufacturers Association of America (CMAA)

CMAA 70, Top Running and Bridge and Gantry Type Multiple Girder Electric Overhead Traveling Cranes, No. 70
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CMAA 74, Top Running and Under Running Single Girder Electric Overhead Cranes
Utilizing Under Running Trolley Hoist, No. 74

(11) Fed Spec AA-V-2737, Modular Vault Systems
(12)  TM 5-853-1, Security Engineering Project Development (FOUO)
(13)  UFC 3-550-3, Design: Electrical Power Supply and Distribution

(14) AR 380-40, Policy for Safeguarding and Controlling Communications Security (COMSEC) Material
(FOUO).

(15) USACE STD 872-90-03, FE6 Chain-Link Security Fence Details
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4.0 APPLICABLE CRITERIA

Unless a specific document version or date is indicated, use criteria from the most current references as of the date
of issue of the contract or task order, unless otherwise stated in the task order. In the event of conflict between
References and/or Applicable Military Criteria, apply the most stringent requirement, unless otherwise specifically
noted in the contract or task order.

4.1. INDUSTRY CRITERIA
Applicable design and construction criteria references are listed in Table 1 below. This list is not intended to
include all criteria that may apply or to restrict design and construction to only those references listed. See also

Paragraph 3 for additional facility-specific applicable criteria.

Table 1: Industry Criteria

Air Conditioning and Refrigeration Institute (ARI)

ARI 310/380 Packaged Terminal Air-Conditioners and Heat Pumps
ARI 440 Room Fan-Coil and Unit Ventilator

ANSI/ARI 430-99 Central Station Air Handling Units

ARI 445 Room Air-Induction Units

ARI 880 Air Terminals

Air Movement and Control Association (AMCA)

AMCA 210 Laboratory Methods of Testing Fans for Rating

American Architectural Manufacturers Association (AAMA)

AAMA 605 Voluntary Specification Performance Requirements and Test
Procedures for High Performance Organic Coatings on Aluminum
Extrusions and Panels

AAMA 607.1 Voluntary Guide Specifications and Inspection Methods for Clear
Anodic Finishes for Architectural Aluminum

AAMA 1503 Voluntary Test Method for Thermal Transmittance and Condensation
Resistance of Windows, Doors, and Glazed Wall Sections

American Association of State Highway and Transportation Officials (AASHTO)

Roadside Design Guide [guardrails, roadside safety devices]

Standard Specifications for Transportation Materials and Methods of
Sampling and Testing [Road Construction Materials]
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Standard Specifications for Structural Supports for Highway Signs,
Luminaires and Traffic Signals

design guide]

Guide for Design of Pavement Structures, Volumes 1 and 2 [pavement

A Policy of Geometric Design of Highways and Streets

American Bearing Manufacturers Association (AFBMA)

AFBMA Std. 9

Load Ratings and Fatigue Life for Ball Bearings

AFBMA Std. 11

Load Ratings and Fatigue Life for Roller Bearings

American Boiler Manufacturers Association (ABMA)

ABMA |ISEI

Industry Standards and Engineering Information

American Concrete Institute

ACI 302.2R Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring
Materials

ACI 318 Building Code Requirements for Structural Concrete

ACI 315 Details and Detailing of Concrete Reinforcement

ACI 530 Building Code Requirements for Masonry Structures

ADA Standards for Accessible Design

See US Access Board

ADA and ABA Accessibility Guidelines for Buildings and Facilities,

Chapters 3-10.

American Institute of

Steel Construction (AISC)

Manual of Steel Construction — 13t Edition (or latest version)

American Iron and Steel Institute

AISI/COS NASPEC 2001

North American Specification for the Design of Cold-Formed Steel
Structural Members

American National Standards Institute 11 (ANSI)
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ANSI Z221.10.1 Gas Water Heaters Vol. 1, Storage water Heaters with Input Ratings of
75,000 Btu per Hour or less

ANSI 2124.3 American National Standard for Plastic Lavatories

ANSI Z2124.6 Plastic Sinks

ANSI Z221.45 Flexible Connectors of Other Than All-Metal Construction for Gas

Appliances

ANSI/IEEE C2-2007

National Electrical Safety Code

ANSI/AF&PA NDS-2001

National Design Specification for Wood Construction

American Society of Civil Engineers (ASCE)

ASCE 7

Minimum Design Loads for Buildings and Other Structures

ASCE 37

Design and Construction of Sanitary and Storm Sewers, Manuals and
Reports on Engineering Practice [sanitary sewer and storm drain design
criteria]

ASCE/SEI 31-03

Seismic Evaluation of Existing Buildings [Existing Building
Alteration/Renovation]

ASCE/SEI 41-06

Seismic Rehabilitation of Existing Buildings [Existing Building
Alteration/Renovation]

American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE)

ASHRAE 90.1

ANSI/ASHRAE/IESNA 90.1, Energy Standard for Buildings Except Low-
Rise Residential Buildings

ASHRAE Guideline 0

The Commissioning Process

ASHRAE Guideline 1.1

The HVAC Commissioning Process

ASHRAE Handbooks

Fundamentals, HVAC Applications, Systems and Equipment,
Refrigeration (Applicable, except as otherwise specified)

ASHRAE Standard 15

Safety Standard for Refrigeration Systems

ASHRAE Standard 62.1

Ventilation for Acceptable Indoor Air Quality

American Society of Mechanical Engineers International (ASME)
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ASME BPVC SEC VII Boiler and Pressure Vessel Code: Section VIl Recommended
Guidelines for the Care of Power Boilers

ASME A17.1 Safety Code for Elevators and Escalators

ASME B 31 (Series) Piping Codes

American Water Works Association (AWWA)

Standards [standards for water line materials and construction]

American Welding Society

Welding Handbook

Welding Codes and Specifications (as applicable to application, see
International Building Code for example)

Architectural Woodwork Institute (AWI)

Version 1.2 AWI Quality Standards 7th Edition

Associated Air Balance Council (AABC)

AABC MN-1 National Standards for Testing and Balancing Heating, Ventilating, and
Air Conditioning Systems

AABC Associated Air Balance Council Testing and Balance Procedures

ASTM International

ASTM C1060-90(1997) Standard Practice for Thermographic Inspection of Insulation
Installations in Envelope Cavities of Frame Buildings

ASTM E 779 (2003) Standard Test Method for Determining Air Leakage Rate by Fan
Pressurization
ASTM E1827-96(2002) Standard Test Methods for Determining Airtightness of Buildings Using

an Orifice Blower Door

Builders Hardware Manufacturers Association (BHMA)

ANSI/BHMA American National Standards for Builders Hardware

Building Industry Consulting Service International
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Telecommunications Distribution Methods Manual (TDMM)

Customer-Owned Outside Plant Design Manual (CO-OSP)

Code of Federal Regulations (CFR)

49 CFR 192 Transportation of Natural and Other Gas by Pipeline: Minimum Federal
Safety Standards
10 CFR 430 Energy Conservation Program for Consumer Products

Consumer Electronics Association

CEA 709.1B Control Network Protocol Specification

CEA 709.3 Free-Topology Twisted-Pair Channel Specification

CEA 852 Tunneling Component Network Protocols Over Internet Protocol
Channels

Electronic Industries Association (EIA)

ANSI/EIA/TIA 568-B Structured Cabling Series

ANSI/EIA/TIA 569-B Commercial Building Standard for Telecommunications Pathways and
Spaces (includes 569-B-1 ADDENDUM)
And ANSI/EIA/TIA 569-B-1

ANSI/TIA/EIA-606-A Administrative Standard for the Telecommunications Infrastructure of
Commercial Buildings

J-STD EIA/TIA 607-A Commercial Building Grounding and Bonding Requirements for
Telecommunications

Federal Highway Administration (FHWA)

Manual on Uniform Traffic Control Devices for Streets and Highways
[signage and pavement markings for streets and highways]

FHWA-NHI-01-021 Hydraulic Engineering Circular No. 22, Second Edition, URBAN
DRAINAGE DESIGN MANUAL

llluminating Engineering Society of North America (IESNA)

IESNA RP-1 Office Lighting
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IESNA RP-8 Roadway Lighting

IESNA Lighting Handbook Reference and Application

Institute of Electrical and Electronics Engineers Inc. (IEEE)

Standard for Use of the International System of Units (Sl): the Modern
Metric System

Standard 1100 Recommended Practice for Powering and Grounding Sensitive
Electronic Equipment

International Code Council (ICC)

IBC International Building Code

Note: All references in the International Building Code to the
International Electrical Code shall be considered to be references to
NFPA 70.

All references in the International Building Code to the International
Fuel Gas Code shall be considered to be references to NFPA 54 and
NFPA 58.

All references in the International Building Code to the International Fire
Code and Chapter 9 shall be considered to be references to Unified
Facilities Criteria (UFC) 3-600-01.

IMC International Mechanical Code —

Note: For all references to “HEATING AND COOLING
LOAD CALCULATIONS”, follow ASHRAE 90.1

Note: For all references to “VENTILATION”, follow

ASHRAE 62.1
IRC International Residential Code
IPC International Plumbing Code
IEC Energy Conservation Code (IEC) —Applicable only to the extent

specifically referenced herein. Refer to Paragraph 5, ENERGY
CONSERVATION requirements.

IGC International Gas Code - not applicable. Follow NFPA 54, National Fuel
Gas Code and NFPA 58, Liquified Petroleum Gas Code.

International Organization for Standardization (1ISO)

ISO 6781:1983 Qualitative detection of thermal irregularities in building envelopes —

Friday, February 19, 2010



Section: 01 10 00 W912HN-07-X-1012-006
Page 42 of 566

infrared method

LonMark International (LonMark)

LonMark Interoperability (available at www.lonmark.org), including: Application Layer Guidelines,
Guidelines Layer 1-6 Guidelines, and External Interface File (XIF) Reference Guide
LonMark Resource Files (available at www.lonmark.org), including Standard Network Variable

Type (SNVT) definitions

Metal Building Manufacturers Association (MBMA)

Metal Building Systems Manual

Midwest Insulation Contractors Association (MICA)

National Commercial and Industrial Insulation Standards Manual

National Association of Corrosion Engineers International (NACE)

NACE RP0169 Control of External Corrosion on Underground or Submerged Metallic
Piping Systems

NACE RP0185 Extruded, Polyolefin Resin Coating Systems with Adhesives for
Underground or Submerged Pipe

NACE RP0285 Corrosion Control of Underground Storage Tank Systems by Cathodic
Protection
NACE RP0286 Electrical Isolation of Cathodically Protected Pipelines

National Electrical Manufacturers Association (NEMA)

National Environmental Balancing Bureau (NEBB)

Procedural Standards Procedural Standards for Testing Adjusting
Balancing of Environmental Systems

National Fire Protection Association (NFPA)

NFPA 10 Standard for Portable Fire Extinguishers

NFPA 13 Installation of Sprinkler Systems

NFPA 13R Residential Occupancies up to and Including Four Stories in Height
Sprinkler Systems
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NFPA 14 Standard for the Installation of Standpipes and Hose Systems

NFPA 20 Installation of Centrifugal Fire Pumps

NFPA 24 Standard for the Installation of Private Fire Service Mains and Their
Appurtenances [underground fire protection system design]

NFPA 30 Flammable and Combustible Liquids Code

NFPA 30A Motor Fuel Dispensing Facilities and Repair Garages

NFPA 31 Installation of Oil Burning Equipment

NFPA 54 National Fuel Gas Code

NFPA 58 Liquefied Petroleum Gas Code

NFPA 70 National Electrical Code

NFPA 72 National Fire Alarm Code

NFPA 76 Fire Protection of Telecommunications Facilities

NFPA 80 Standard for Fire Doors and Fire Windows

NFPA 90a Installation of Air Conditioning and Ventilating Systems

NFPA 96 Standard for Ventilation Control and Fire Protection of Commercial
Cooking Operations

NFPA 101 Life Safety Code

NFPA 780 Standard for the Installation of Lightning Protection Systems

National Roofing Contractor’s Association (NRCA)

Roofing and Waterproofing Manual

National Sanitation Foundation, International

NSF/ANSI Std. 2, 3, 4, 5, 6, Food Equipment Standards
7,8,12, 13, 18, 20, 21, 25,
29, 35, 36, 37, 51, 52, 59,
169

ANSI/UL Std. 73, 197, 471, Food Equipment Standards
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621, 763

CSA Std. C22.2 No. 109,
120, 195

Food Equipment Standards

Occupational Safety and Health Administration (OSHA)

Title 29, Part 1926

OSHA Construction Industry Standards, Title 29, Code of Federal
Regulations, Part 1926, Safety and Health Regulations for Construction

Plumbing and Drainage Institute (PDI)

PDI G 101 Testing and Rating Procedure for Grease Interceptors with Appendix of
Sizing and Installation Data
PDI WH201 Water Hammer Arrestors

Precast Concrete Institute

PCI Design Handbook

Precast and Prestressed Concrete

Sheet Metal and Air C

onditioning Contractor’s National Association (SMACNA)

SMACNA HVAC Duct
Construction Standards

HVAC Duct Construction Standards - Metal and Flexible

SMACNA Architectural Architectural Sheet Metal Manual
Manual
SMACNA HVAC TAB HVAC Systems - Testing, Adjusting and Balancing

State/Local Regulations

State Department of Transportation Standard Specifications for
Highway and Bridge Construction

Sedimentation and Erosion Control Design Requirements

Environmental Control Requirements

Storm Water Management Requirements

Steel Door Institute (SDI)

ANSI A250.8/SDI 100

Standard Steel Doors and Frames

Steel Deck Institute
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SDI Diaphragm Design Manual

Steel Joist Institute

Catalog of Standard Specifications and Load Tables for Steel Joists and
Joist Girders

Underwriters Laboratories (UL)

UL 96A Installation Requirements for Lightning Protection Systems

UL 300 Standard for Safety for Fire Testing of Fire Extinguishing Systems for
Protection of Restaurant Cooking Areas

UNITED STATES ACCESS BOARD: U.S. ARCHITECTURAL AND TRANSPORTATION
BARRIERS COMPLIANCE BOARD

ADA and ABA Accessibility ABA Accessibility Standard for DoD Facilities
Guidelines for Buildings and
Facilities Derived from the ADA and ABA Accessibility Guidelines: Specifically
includes: ABA Chapters 1 and 2 and Chapters 3 through 10.

Excluded are:

(a) Facilities, or portions of facilities, on a military installation that are
designed and constructed for use exclusively by able-bodied military
personnel (See Paragraph 3 for any reference to this exclusion).

(b) Reserve and National Guard facilities, or portions of such facilities,
owned by or under the control of the Department of Defense, that are
designed and constructed for use exclusively by able-bodied military
personnel. (See paragraph 3 for any reference to this exclusion).

U.S. DEPARTMENT OF HEATH AND HUMAN SERVICES

FDA National Food Code

U.S. GREEN BUILDING COUNCIL (USGBC)

Green Building Rating System for New Construction & Major
LEED-NC Renovations

Application Guide for Multiple Buildings and On-Campus Building
Projects

4.2. MILITARY CRITERIA

The project shall conform to the following criteria. Certain design impacts and features due to these criteria are
noted for the benefit of the offeror. However, all requirements of the referenced criteria will be applicable, whether
noted or not, unless otherwise specified herein.

4.2.1. Energy Policy Act of 2005 (Public Law 109-58) (applies only to the extent specifically implemented in the
contract, which may or may not directly cite or reference EPACT)
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4.2.2. Executive Order 12770: Metric Usage In Federal Government

(a) Metric design and construction is required except when it increases construction cost. Offeror to determine
most cost efficient system of measurement to be used for the project.

4.2.3. TB MED 530: Occupational and Environmental Health Food Sanitation

4.2.4. Unified Facilities Criteria (UFC) 3-410-01FA: Heating, Ventilating, and Air Conditioning - applicable only to
the extent specified in paragraph 5, herein.

4.2.5. UFC 3-580-01 Telecommunications Bldg Cabling Systems Planning/Design
4,2.6. UFC 3-600-01 Design: Fire Protection Engineering for Facilities

4.2.7. UFC 4-010-01 DoD Minimum Antiterrorism Standards for Buildings

4.2.8. UFC 4-023-03 Design of Buildings to Resist Progressive Collapse

(a) Note the option to use tie force method or alternate path design for Occupancy Category II.

4.2.9. UFC 4-021-01 Design and O&M: Mass Notification Systems

4.2.10. Technical Criteria for Installation Information Infrastructure Architecture (13A)
(a) Email: DetrickISECI3Aguide@conus.army.mil

4.2.11. U.S. Army Information Systems Engineering Command (USAISEC) TG for the Integration of SECRET
Internet Protocol (IP) Router Network (SIPRNET). See Paragraph 3 for applicability to specific facility type. May
not apply to every facility. This is mandatory criteria for those facilities with SIPRNET.
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5.0 GENERAL TECHNICAL REQUIREMENTS

This paragraph contains general technical requirements. See also Paragraph 3 for facility-specific technical
requirements. Residential or similar grade finishes and materials are not acceptable for inclusion in these
buildings, unless otherwise specifically allowed.

5.1. SITE PLANNING AND DESIGN

5.1.1. STANDARDS AND CODES: The site planning and design shall conform to APPLICABLE CRITERIA and
to paragraph 6, PROJECT SPECIFIC REQUIREMENTS.

5.1.2. SITE PLANNING OBJECTIVES: Group buildings in configurations that create a sense of community and
promote pedestrian use. See paragraph 3 for additional site planning requirements relating to building functions.

5.1.2.1. Provide enclosures and or visual screening devices for Outdoor Utility such as dumpsters, emergency
generators, transformers, heating, ventilation, and air conditioning units from streetscape and courtyard views to
limit visual impact. Enclosures shall be compatible with the building they serve and accessible by vehicle. The
location of dumpsters can have a significant visual impact and should be addressed as part of an overall building
design and incorporated in site planning.

5.1.2.2. Dumpsters Pads shall be concrete (minimum of 8 inches thick on 4 inch base course, unless site conditions
dictate more conservative requirements) and directly accessible by way of a paved service drive or parking lot with
adequate overhead clearance for collection vehicles. Provide space at dumpster areas for recycling receptacles.
Coordinate with Installation on recycling receptacle types, sizes and access requirements and provide space at
dumpster areas to accommodate them.

5.1.2.3. Vehicular Circulation. Apply design vehicle templates provided by the American Association of State
Highway and Transportation Officials (AASHTO) to the site design. The passenger car class includes passenger
cars and light trucks, such as vans and pick-ups. The passenger car template is equivalent to the non-
organizational — privately owned vehicle (POV). The truck class template includes single-unit trucks, recreation
vehicles, buses, truck tractor-semi-trailer combinations, and trucks or truck tractors with semi-trailers in combination
with full trailers. Provide vehicle clearances required to meet traffic safety for emergency vehicles, service vehicles,
and moving vans. Provide required traffic control signage Site entrances and site drive aisles shall maximize
spacing between drives, incorporate right-angle turns, and limit points of conflict between traffic. Design Services
Drives to restrict access to unauthorized vehicles by removable bollards, gates, or other barriers to meet Anti-
Terrorism/Force Protection (ATFP) requirements. Orient service drives to building entrances other than the primary
pedestrian entry at the front of the building.

5.1.2.4. Provide Emergency Vehicle Access around the facility and shall be in accordance with AT/FP
requirements. Maintain a 33-foot clear zone buffer for emergency vehicles, designed to prevent other vehicles from
entering the AT/FP standoff to the building.

5.1.2.5. Clear and grub all trees and vegetation necessary for construction; but, save as many trees as possible.
Protect trees to be saved during the construction process from equipment.

5.1.2.6. Stormwater Management. Employ design and construction strategies (Best Management Practices) that
reduce stormwater runoff, reduce discharges of polluted water offsite and maintain or restore predevelopment
hydrology with respect to temperature, rate, volume and duration of flow to the maximum extent practicable. See
paragraph 6, PROJECT SPECIFIC requirements for additional information.

5.1.3. EXTERIOR SIGNAGE: Provide exterior signage in accordance with Appendix H, Exterior Signage. Provide
exterior NO SMOKING signage that conveys building and grounds smoking policy.

5.1.4. EXISTING UTILITIES: Base utilities maps and capacities for this site are included as part of this RFP. See
paragraph 6 for more detailed information.

5.2. SITE ENGINEERING
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5.2.1. STANDARDS AND CODES: The site engineering shall conform to APPLICABLE CRITERIA.
5.2.2. SOILS:

5.2.2.1. A report has been prepared to characterize the subsurface conditions at the project site and is appended
to these specifications. The report provides a general overview of the soil and geologic conditions with detailed
descriptions at discrete boring locations. The Contractor’s team shall include a licensed geotechnical engineer to
interpret the report and develop earthwork and foundation recommendations and design parameters in which to
base the contractor’s design. If any additional subsurface investigation or laboratory analysis is required to better
characterize the site or develop the final design, the Contractor shall perform it under the direction of a licensed
geotechnical engineer. There will be no separate payment for the cost of additional tests. If differences between
the Contractor’s additional subsurface investigation and the government provided soils report or the reasonably
expected conditions require material revisions in the design, an equitable adjustment may be made, in accordance
with the provisions of the Differing Site Conditions clause. The basis for the adjustment would be the design and
construction appropriate for the conditions described in the Government furnished report or the reasonably
expected conditions, in comparison with any changes required by material differences in the actual conditions
encountered, in accordance with the terms of contract clause Differing Site Conditions.

5.2.2.2. The contractor’s licensed geotechnical engineer shall prepare a final geotechnical evaluation report, to be
submitted along with the first foundation design submittal, as described in Section 01 33 16, Design After Award.

5.2.3. VEHICLE PAVEMENTS: (as applicable to the project)

5.2.3.1. Design procedures and materials shall conform to one of the following: 1) the USACE Pavement
Transportation Computer Assisted Structural Engineering (PCASE) program, 2) American Association of State
Highway and Transportation Officials (AASHTO) or, 3) the applicable state Department of Transportation standards
in which the project is located. See paragraph 5.2.2.2 and Section 01 33 16 for required information for the
Contractor’s geotechnical evaluation report. The minimum flexible pavement section shall consist of 2 inches of
asphalt and 6 inches of base or as required by the pavement design, whichever is greater, unless specifically
identified by the Government to be a gravel road. Design roads and parking areas for a life expectance of 25 years
with normal maintenance. Parking area for tactical vehicles (as applicable to the project) shall be Portland Cement
Concrete (PCC) rigid pavement design. For concrete pavements, submit joint layout plan for review and
concurrence. Design pavements for military tracked vehicles (as applicable to the project) IAW USACE PCASE.
Traffic estimates for each roadway area will be as shown on the drawings or listed in Section 01 10 00 Paragraph
6.4.4. Pavement markings and traffic signage shall comply with the Installation requirements and with the Manual
on Uniform Traffic Control Devices.

5.2.3.2. Parking Requirements.

(a) All handicap POV parking lots (where applicable in the facility specific requirements) shall meet the ADA
and ABA Accessibility Guidelines for accessible parking spaces.

(b) Design POV parking spaces for the type of vehicles anticipated, but shall be a minimum of 9 ft by 18 ft for
POVs, except for two wheel vehicles.

5.2.3.3. Sidewalks. Design the network of walks throughout the complex (where applicable) to facilitate pedestrian
traffic among facilities, and minimize the need to use vehicles. Incorporate sidewalks to enhance the appearance of
the site development, while creating a sense of entry at the primary patron entrances to the buildings. Minimum
sidewalk requirements are in Paragraph 3, where applicable.

5.2.4. CATHODIC PROTECTION: Provide cathodic protection systems for all underground metallic systems and
metallic fittings/portions of non-metallic, underground systems, both inside and outside the building 5 foot line that
are subject to corrosion. Coordinate final solutions with the installation to insure an approach that is consistent with
installation cathodic protection programs.

5.2.,5. UTILITIES: See paragraph 6.4.6 for specific information on ownership of utilities and utility requirements.
Meter all utilities (gas, water, and electric, as applicable) to each facility. For Government owned utilities, install
meters that are wireless data transmission capable as well as have a continuous manual reading option. All meters
will be capable of at least hourly data logging and transmission and provide consumption data for gas, water, and
electricity. Gas and electric meters will also provide demand readings based on consumption over a maximum of
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any 15 minute period. Configure all meters to transmit at least daily even if no receiver for the data is currently
available at the time of project acceptance. For privatized utilities, coordinate with the privatization utility(ies) for the
proper meter base and meter installation.

5.2.6. PERMITS: The CONTRACTOR shall be responsible for obtaining all permits (local, state and federal)
required for design and construction of all site features and utilities.

5.2.7. IRRIGATION. Landscape irrigation systems, if provided, shall comply with the following:

5.2.7.1. Irrigation Potable Water Use Reduction. Reduce irrigation potable water use 50 percent using LEED credit
WE1.1 baseline, except where precluded by other project requirements.

5.2.8. EPA WaterSense Products and Contractors. Except where precluded by other project requirements, use
EPA WaterSense labeled products and irrigation contractors that are certified through a WaterSense labeled
program where available.

5.3. ARCHITECTURE AND INTERIOR DESIGN:
This element will be evaluated per APPLICABLE CRITERIA under the quality focus.

5.3.1. STANDARDS AND CODES: The architecture and interior design shall conform to APPLICABLE
CRITERIA.

5.3.2. GENERAL: Overall architectural goal is to provide a functional, quality, visually appealing facility that is a
source of pride for the installation and delivered within the available budget and schedule.

5.3.3. COMPUTATION OF AREAS: See APPENDIX Q for how to compute gross and net areas of the facility(ies).

5.3.4. BUILDING EXTERIOR: Design buildings to enhance or compliment the visual environment of the
Installation. Where appropriate, reflect a human scale to the facility. Building entrance should be architecturally
defined and easily seen. When practical, exterior materials, roof forms, and detailing shall be compatible with the
surrounding development and adjacent buildings on the Installation and follow locally established architectural
themes. Use durable materials that are easy to maintain. Exterior colors shall conform to the Installation
requirements. See paragraph 6.

5.3.4.1. Building Numbers: Each building shall have exterior signage permanently attached on two faces of the
building indicating the assigned building number or address. Building number signage details and locations shall
conform to Appendix H, Exterior Signage.

5.3.5. BUILDING INTERIOR

5.3.5.1. Space Configuration: Arrange spaces in an efficient and functional manner in accordance with area
adjacency matrices.

5.3.5.2. Surfaces: Appearance retention is the top priority for building and furniture related finishes. Provide low
maintenance, easily cleaned room finishes that are commercially standard for the facility occupancy specified,
unless noted otherwise.

5.3.5.3. Color: The color, texture and pattern selections for the finishes of the building shall provide an aesthetically
pleasing, comfortable, easily maintainable and functional environment for the occupants. Coordination of the
building colors and finishes is necessary for a cohesive design. Color selections shall be appropriate for the
building type. The use of color, texture and pattern shall be used to path or way find through the building. Trendy
colors that will become dated shall be limited to non-permanent finishes such as carpet and paint. Finishes should
be selected with regards to aesthetics, maintenance, durability, life safety and image. Limit the number of similar
colors for each material. Color of Ceramic and porcelain tile grout shall be medium range color to help hide soiling.
Plastic laminate and solid surface materials shall have patterns that are mottled, flecked or speckled. Finish colors
of fire extinguisher cabinets, receptacle bodies and plates, fire alarms / warning lights, emergency lighting, and
other miscellaneous items shall be coordinated with the building interior. Color of equipment items on ceilings
(speakers, smoke detectors, grills, etc.) shall match the ceiling color.
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5.3.5.4. Circulation: Circulation schemes must support easy way finding within the building.

5.3.5.5. Sighage: Provide interior signage for overall way finding and life safety requirements. A comprehensive
interior plan shall be from one manufacturer. Include the following sign types: (1) Lobby Directory, (2) Directional
Signs; (3) Room Identification Signs; (4) Building Service Signs; (5) Regulatory Signs; (6) Official and Unofficial
Signs (7) Visual Communication Boards (8) NO SMOKING signage that conveys building smoking policy. Use of
emblems or logos may also be incorporated into the signage plan.

5.3.5.6. Window Treatment: Interior window treatments with adjustable control shall be provided in all exterior
window locations for control of day light coming in windows or privacy at night. Uniformity of treatment color and
material shall be maintained to the maximum extent possible within a building.

5.3.6. COMPREHENSIVE INTERIOR DESIGN

5.3.6.1. Comprehensive Interior Design includes the integration of a Structural Interior Design (SID) and a
Furniture, Fixtures and Equipment (FF&E) design and package. SID requires the design, selection and
coordination of interior finish materials that are integral to or attached to the building structure. Completion of a SID
involves the selection and specification of applied finishes for the building’s interior features including, but not
limited to, walls, floors, ceilings, trims, doors, windows, window treatments, built-in furnishings and installed
equipment, lighting, and signage. The SID package will include finish schedules, finish samples and any
supporting interior elevations, details or plans necessary to communicate the building finish design and build out.
The SID also provides basic space planning for the anticipated FF&E requirements in conjunction with the
functional layout of the building and design issues such as life safety, privacy, acoustics, lighting, ventilation, and
accessibility.

The FF&E design and package includes the design, selection, color coordination and of the required furnishing
items necessary to meet the functional, operational, sustainability, and aesthetic needs of the facility coordinated
with the interior finish materials in the SID. The FF&E package will include the specification, procurement
documentation, placement plans, ordering and finish information on all freestanding furnishings and accessories,
and a cost estimate. The selection of furniture style, function and configuration will be coordinated with the defined
requirements. Examples of FF&E items include, but are not limited to workstations, seating, files, tables, beds,
wardrobes, draperies and accessories as well as marker boards, tack boards, and presentation screens. Criteria
for furniture selection will include function and ergonomics, maintenance, durability, sustainability, comfort and cost.

5.4. STRUCTURAL DESIGN
5.4.1. STANDARDS AND CODES: The structural design shall conform to APPLICABLE CRITERIA.

5.4.2. GENERAL: The structural system needs to be compatible with the intended functions and components
that allows for future flexibility and reconfigurations of the interior space. Select an economical structural system
based upon facility size, projected load requirements and local availability of materials and labor. Base the
structural design on accurate, site specific geotechnical information and anticipated loads for the building types and
geographical location. When modular units or other pre-fabricated construction is used or combined with stick-built
construction, fully coordinate and integrate the overall structural design between the two different or interfacing
construction types. If the state that the project is located in requires separate, specific licensing for structural
engineers (for instance, such as in Florida, California and others), then the structural engineer designer of record
must be registered in that state.

5.4.3. LOADS: See paragraph 3 for facility specific (if applicable) and paragraph 6 for site and project specific
structural loading criteria.

5.4.4. TERMITE TREATMENT: (Except Alaska) Provide termite prevention treatment in accordance with
Installation and local building code requirements, using licensed chemicals and licensed applicator firm.

5.5. THERMAL PERFORMANCE

5.5.1. STANDARDS AND CODES: Building construction and thermal insulation for mechanical systems shall
conform to APPLICABLE CRITERIA.
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5.5.2. BUILDING ENVELOPE SEALING PERFORMANCE REQUIREMENT. Design and construct the building
envelope for office buildings, office portions of mixed office and open space (e.g., company operations facilities),
dining, barracks and instructional/training facilities with a continuous air barrier to control air leakage into, or out of,
the conditioned space. Clearly identify all air barrier components of each envelope assembly on construction
documents and detail the joints, interconnections and penetrations of the air barrier components. Clearly identify
the boundary limits of the building air barriers, and of the zone or zones to be tested for building air tightness on the
drawings.

5.5.2.1. Trace a continuous plane of air-tightness throughout the building envelope and make flexible and seal all
moving joints.

5.5.2.2. The air barrier material(s) must have an air permeance not to exceed 0.004 cfm / sfat 0.3” wg (0.02 L/s.m2
@ 75 Pa) when tested in accordance with ASTM E 2178

5.5.2.3. Join and seal the air barrier material of each assembly in a flexible manner to the air barrier material of
adjacent assemblies, allowing for the relative movement of these assemblies and components.

5.5.2.4. Support the air barrier so as to withstand the maximum positive and negative air pressure to be placed on
the building without displacement, or damage, and transfer the load to the structure.

5.5.2.5. Seal all penetrations of the air barrier. If any unavoidable penetrations of the air barrier by electrical boxes,
plumbing fixture boxes, and other assemblies are not airtight, make them airtight by sealing the assembly and the
interface between the assembly and the air barrier or by extending the air barrier over the assembly.

5.5.2.6. The air barrier must be durable to last the anticipated service life of the assembly.

5.5.2.7. Do not install lighting fixtures with ventilation holes through the air barrier

5.5.2.8. Provide a motorized damper in the closed position and connected to the fire alarm system to open on call
and fail in the open position for any fixed open louvers such as at elevator shafts.

5.5.2.9. Damper and control to close all ventilation or make-up air intakes and exhausts, atrium smoke exhausts
and intakes, etc when leakage can occur during inactive periods.

5.5.2.10. Compartmentalize garages under buildings by providing air-tight vestibules at building access
points.
5.5.2.11. Compartmentalize spaces under negative pressure such as boiler rooms and provide make-up air

for combustion.

5.5.2.12. Performance Criteria and Substantiation: Submit the qualifications and experience of the testing
entity for approval. Demonstrate performance of the continuous air barrier for the opaque building envelope by the
following tests:

(a) Test the completed building and demonstrate that the air leakage rate of the building envelope does not
exceed 0.25cfm/ft2 at a pressure differential of 0.3” w.g.(75 Pa) in accordance with ASTM’s E 779 (2003) or E-
1827-96 (2002). Accomplish tests using either pressurization or depressurization or both. Divide the volume of air
leakage in cfm @ 0.3” w.g. (L/s @ 75 Pa) by the area of the pressure boundary of the building, including roof or
ceiling, walls and floor to produce the air leakage rate in cfm/ft2 @ 0.3” w.g. (L/s.m2 @ 75 Pa). Do not test the
building until verifying that the continuous air barrier is in place and installed without failures in accordance with
installation instructions so that repairs to the continuous air barrier, if needed to comply with the required air
leakage rate, can be done in a timely manner.

(b) Test the completed building using Infrared Thermography testing. Use infrared cameras with a resolution of
0.1deg C or better. Perform testing on the building envelope in accordance with ISO 6781:1983 and ASTM C1060-
90(1997). Determine air leakage pathways using ASTM E 1186-03 Standard Practices for Air Leakage Site
Detection in Building Envelopes and Air Barrier Systems, and perform corrective work as necessary to achieve the
whole building air leakage rate specified in (a) above.

(c) Notify the Government at least three working days prior to the tests to provide the Government the
opportunity to witness the tests. Provide the Government written test results confirming the results of all tests.
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5.6. PLUMBING
5.6.1. STANDARDS AND CODES: The plumbing system shall conform to APPLICABLE CRITERIA.

5.6.2. PRECAUTIONS FOR EXPANSIVE SOILS: Where expansive soils are present, the design for underslab
piping systems and underground piping serving chillers, cooling towers, etc, shall include features to control forces
resulting from soil heave. Some possible solutions include, but are not necessarily limited to, features such as
flexible expansion joints, slip joints, horizontal offsets with ball joints, or multiple bell and spigot gasketed fittings.
For structurally supported slabs, piping should be suspended from the structure with adequate space provided
below the pipe for the anticipated soil movement.

5.6.3. HOT WATER SYSTEMS: For Hot Water heating and supply, provide a minimum temp of 140 Deg F in the
storage tank and a maximum of 110 Deg F at the fixture, unless specific appliances or equipment specifically
require higher temperature water supply.

5.6.4. SIZING HOT WATER SYSTEMS: Unless otherwise specified or directed in paragraph 3, design in
accordance with ASHRAE Handbook Series (appropriate Chapters), ASHRAE Standard 90.1, and the energy
conservation requirements of the contract. Size and place equipment so that it is easily accessible and removable
for repair or replacement.

5.6.5. JANITOR CLOSETS: In janitor spaces/room/closets, provide at minimum, a service sink with heavy duty
shelf and wall hung mop and broom rack(s).

5.6.6. FLOOR DRAINS: As a minimum, provide floor drains in mechanical rooms and areas, janitor
spaces/rooms/closets and any other area that requires drainage from fixtures or equipment, drain downs,
condensate, as necessary.

5.6.7. NON-WATER USING URINALS: Urinals shall be vitreous china, wall-mounted, wall outlet, non-water using,
with integral drain line connection, and with sealed replaceable cartridge or integral liquid seal trap. Either type
shall use a biodegradable liquid to provide the seal and maintain a sanitary and odor-free environment. Install, test
and maintain in accordance with manufacturer's recommendations. Slope the sanitary sewer branch line for non-
water use urinals a minimum of 1/4 inch per foot. Do not use copper tube or pipe for drain lines that connect to the
urinal. Manufacturer shall provide an operating manual and on-site training to installation operations personnel for
the proper care and maintenance of the urinal. For complexes, non-water using urinals are not required for
barracks type spaces.

5.6.8. BUILDING WATER USE REDUCTION. Reduce building potable water use in each building 20 percent
using IPC 2006 fixture performance requirements baseline except where precluded by other project requirements.

5.6.9. Do not use engineered vent or Sovent® type drainage systems.

5.6.10. Where the seasonal design temperature of the cold water entering a building is below the seasonal design
dew point of the indoor ambient air, and where condensate drip will cause damage or create a hazard, insulate
plumbing piping with a vapor barrier type of insulation to prevent condensation. Do not locate water or drainage
piping over electrical wiring or equipment unless adequate protection against water (including condensation)
damage is provided. Insulation alone is not adequate protection against condensation. Follow ASHRAE
Fundamentals Chapter 23, Insulation for Mechanical Systems, IMC paragraph 1107 and International Energy
Conservation Code for pipe insulation requirements.

5.7. ELECTRICAL AND TELECOMMUNICATIONS SYSTEMS

5.7.1. STANDARDS AND CODES: The electrical systems for all facilities shall conform to APPLICABLE
CRITERIA.

5.7.2. MATERIALS AND EQUIPMENT: Materials, equipment and devices shall, as a minimum, meet the
requirements of Underwriters Laboratories (UL) where UL standards are established for those items. Wiring for
branch circuits shall be copper. Motors larger than one-half horsepower shall be three phase. All electrical systems
shall be pre-wired and fully operational unless otherwise indicated. Wall mounted electrical devices (power

Friday, February 19, 2010



Section: 01 10 00 W912HN-07-X-1012-006
Page 53 of 566

receptacles, communication outlets and CATV outlets) shall have matching colors, mounting heights and
faceplates.

5.7.3. POWER SERVICE: Primary service from the base electrical distribution system to the pad-mounted
transformer and secondary service from the transformer to the building service electrical equipment room shall be
underground. See paragraph 6 for additional site electrical requirements.

5.7.3.1. Spare Capacity: Provide 10% space for future circuit breakers in all panelboards serving residential areas
of buildings and 15% spaces in all other panelboards.

5.7.4. TELECOMMUNICATION SERVICE: The project's facilities must connect to the Installation
telecommunications (voice and data) system through the outside plant (OSP) telecommunications underground
infrastructure cabling system per the I3A Criteria. Connect to the OSP cabling system from each facility main cross
connect located in the telecommunications room.

5.7.5. LIGHTING: Lighting shall comply with the recommendations of the lllumination Engineering Society of
North America (IESNA).

5.7.5.1. Interior Lighting: Interior lighting shall utilize electronic ballast and energy efficient fluorescent lamps with a
Correlated Color Temperature of 4100K. Compact fluorescent fixtures shall have a Color Rendering Index of (CRI)
of 82 or higher. Linear fluorescent fixtures shall have a CRI of 85 or higher. Fluorescent lamps shall be the low
mercury type qualifying as non-hazardous waste upon disposal. Surface mounted fixtures shall not be used on
acoustical tile ceilings. An un-switched fixture with emergency ballast shall be provided at each entrance to the
building.

5.7.6. TELECOMMUNICATION SYSTEM: All building telecommunications cabling systems (BCS) and OSP
telecommunications cabling system shall conform to APPLICABLE CRITERIA to include I3A Technical Criteria and
the UFC 3-580-01 Telecommunications Bldg Cabling Systems Planning/Design. An acceptable BCS
encompasses, but is not limited to, copper and fiber optic (FO) entrance cable, termination equipment, copper and
fiber backbone cable, copper and fiber horizontal distribution cable, workstation outlets, racks, cable management,
patch panels, cable tray, cable ladder, conduits, grounding, and labeling.. Iltems included under OSP infrastructure
encompass, but are not limited to, manhole and duct infrastructure, copper cable, fiber optic cable, cross connects,
terminations, cable vaults, and copper and FO entrance cable.

5.7.6.1. Design, install, label and test all telecommunications systems in accordance with the I13A Criteria and
ANSI/TIA/EIA 568, 569 (includes Addendum B-1), and 606 standards. A Building Industry Consulting Services
International (BICSI) Registered Communications Distribution Designer (RCDD) with at least 2 yrs related
experience shall develop and stamp telecommunications design, and prepare the test plan. See paragraph 5.8.2.5
for design of environmental systems for Telecommunications Rooms.

5.7.6.2. The installers assigned to the installation of the telecommunications system or any of its components shall
be regularly and professionally engaged in the business of the application, installation and testing of the specified
telecommunications systems and equipment. Key personnel; i.e., supervisors and lead installers assigned to the
installation of this system or any of its components shall be BICSI Registered Cabling Installers, Technician Level.
Submit documentation of current BICSI certification for each of the key personnel. In lieu of BICSI certification,
supervisors and installers shall have a minimum of 5 years experience in the installation of the specified copper and
fiber optic cable and components. They shall have factory or factory approved certification from each equipment
manufacturer indicating that they are qualified to install and test the provided products.

5.7.6.3. Perform a comprehensive end to end test of all circuits to include all copper and fiber optic cables upon
completion of the BCS and prior to acceptance of the facility. The BCS circuits include but are not limited to all
copper and fiber optic(FO) entrance cables, termination equipment, copper and fiber backbone cable, copper and
fiber horizontal distribution cable, and workstation outlets. Test in accordance with ANSI/EIA/TIA 568 standards.
Use test instrumentation that meets or exceeds the standard. Submit the official test report to include test
procedures, parameters tested, values, discrepancies and corrective actions in electronic format. Test and
accomplish all necessary corrective actions to ensure that the government receives a fully operational, standards
based, code compliant telecommunications system.
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5.7.7. LIGHTNING PROTECTION SYSTEM: Provide a lightning protection system where recommended by the
Lightning Risk Assessment of NFPA 780, Annex L.

5.8. HEATING, VENTILATING, AND AIR CONDITIONING
5.8.1. STANDARDS AND CODES: The HVAC system shall conform to APPLICABLE CRITERIA.
5.8.2. DESIGN CONDITIONS.

5.8.2.1. Outdoor and indoor design conditions shall be in accordance with UFC 3-410-01FA. Outdoor air and
exhaust ventilation requirements for indoor air quality shall be in accordance with ASHRAE 62.1.

5.8.2.2. Design systems in geographical areas that meet the definition for high humidity in UFC 3-410-01FA in
accordance with the special criteria for humid areas therein.

5.8.2.3. Cooling equipment may be oversized by up to 15 percent to account for recovery from night setforward.
Heating equipment may be oversized by up to 30 percent to account for recovery from night setback. Design single
zone systems and multi-zone systems to maintain an indoor design condition of 50% relative humidity for cooling
only. For heating only where the indoor relative humidity is expected to fall below 20% for extended periods, add
humidification to increase the indoor relative humidity to 30%. Provide ventilation air from a separate dedicated air
handling unit (DOAU) for facilities using multiple single zone fan-coil type HVAC systems. Do not condition outside
air through fan coil units. Avoid the use of direct expansion cooling coils in air handling units with constant running
fans that handle outside air.

5.8.2.4. Locate all equipment so that service, adjustment and replacement of controls or internal components are
readily accessible for easy maintenance.

5.8.2.5. Environmental Requirements for Telecommunications Rooms. Comply with ANSI/EIA/TIA 569-B and 569
ADDENDUN-B-1.

5.8.3. BUILDING AUTOMATION SYSTEM. Provide a Building Automation System consisting of a building
control network , and integrate the building control network into the UMCS as specified.

The building control network shall be a single complete non-proprietary Direct Digital Control (DDC) system for
control of the heating, ventilating and air conditioning (HVAC) systems as specified herein. The building control
network shall be an Open implementation of LONWORKS® technology using ANSI/EIA 709.1B as the only
communications protocol and use only LonMark Standard Network Variable Types (SNVTs), as defined in the
LonMarke Resource Files, for communication between DDC Hardware devices to allow multi-vendor
interoperability.

5.8.3.1. The building automation system shall be open in that it is designed and installed such that the Government
or its agents are able to perform repair, replacement, upgrades, and expansions of the system without further
dependence on the original Contractor. This includes, but is not limited to the following:

(a) Install hardware such that individual control equipment can be replaced by similar control equipment from
other equipment manufacturers with no loss of system functionality.

(b) Necessary documentation (including rights to documentation and data), configuration information,
configuration tools, programs, drivers, and other software shall be licensed to and otherwise remain with the
Government such that the Government or its agents are able to perform repair, replacement, upgrades, and
expansions of the system without subsequent or future dependence on the Contractor.

5.8.3.2. All DDC Hardware shall:
(a) Be connected to a TP/FT-10 ANSI/EIA 709.3 control network.

(b) Communicate over the control network via ANSI/EIA 709.1B exclusively.
(c) Communicate with other DDC hardware using only SNVTs
(d) Conform to the LonMark® Interoperability Guidelines.
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(e) Be locally powered; link power (over the control network) is not acceptable.

(f) Be fully configurable via standard or user-defined configuration parameter types (SCPT or UCPT), standard
network variable type (SNVT) network configuration inputs (nci), or hardware settings on the controller itself to
support the application. All settings and parameters used by the application shall be configurable via standard or
user-defined configuration parameter types (SCPT or UCPT), standard network variable type (SNVT) network
configuration inputs (nci), or hardware settings on the controller itself

(9) Provide input and output SNVTs required to support monitoring and control (including but not limited to
scheduling, alarming, trending and overrides) of the application. Required SNVTs include but are not limited to:
SNVT outputs for all hardware I/O, SNVT outputs for all setpoints and SNVT inputs for override of setpoints.

(h) To the greatest extent practical, not rely on the control network to perform the application..

5.8.3.3. Controllers shall be Application Specific Controllers whenever an ASC suitable for the application exists.
When an ASC suitable for the application does not exist use programmable controllers or multiple application
specific controllers.

5.8.3.4. Application Specific Controllers shall be LonMark Certified whenever a LonMark Certified ASC suitable for
the application exists. For example, VAV controllers must be LonMark certified.

5.8.3.5. Application Specific Controllers (ASCs) shall be configurable via an LNS plug-in whenever t an ASC with
an LNS plug-in suitable for the application exists.

5.8.3.6. Each scheduled system shall accept a network variable of type SNVT_occupancy and shall use this
network variable to determine the occupancy mode. If the system has not received a value to this network variable
for more than 60 minutes it shall default to a configured occupancy schedule.

5.8.3.7. Gateways may be used provided that each gateway communicates with and performs protocol translation
for control hardware controlling one and only one package unit.

5.8.3.8. Not Used

5.8.3.9. Perform all necessary actions needed to fully integrate the building control system. These actions include
but are not limited to:

. Configure M&C Software functionality including: graphical pages for System Graphic Displays including
overrides, alarm handling, scheduling, trends for critical values needing long-term or permanent monitoring via
trends, and demand limiting.

. Install IP routers or ANSI/CEA-852 routers as needed to connect the building control network to the UMCS
IP network. Routers shall be capable of configuration via DHCP and use of an ANSI/CEA-852 configuration server
but shall not rely on these services for configuration. All communication between the UMCS and building networks
shall be via the ANSI/CEA-709.1B protocol over the IP network in accordance with ANSI/CEA-852.

5.8.3.10. Provide the following to the Government for review prior to acceptance of the system:
. The latest version of all software and user manuals required to program, configure and operate the system.
. Points Schedule drawing that shows every DDC Hardware device. The Points Schedule shall contain the

following information as a minimum:

o) Device address and NodelD.
o Input and Output SNVTs including SNVT Name, Type and Description.
o Hardware /O, including Type (Al, AO, BIl, BO) and Description.
o Alarm information including alarm limits and SNVT information.
o Supervisory control information including SNVTs for trending and overrides.
o Configuration parameters (for devices without LNS plug-ins) Example Points Schedules are
available at https://eko.usace.army.mil/fa/besc/
. Riser diagram of the network showing all network cabling and hardware. Label hardware with ANSI.CEA-
709.1 addresses, IP addresses, and network names.
. Control System Schematic diagram and Sequence of Operation for each HVAC system.
. Operation and Maintenance Instructions including procedures for system start-up, operation and shut-
down, a routine maintenance checklist, and a qualified service organization list.
. LONWORKS® Network Services (LNS®) database for the completed system.
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. Quality Control (QC) checklist (below) completed by the Contractor's Chief Quality Control (QC)
Representative

Table 5-1: QC Checklist

Instructions: Initial each item, sign and date verifying that the requirements have been met.

# Description Initials
1 All DDC Hardware is installed on a TP/FT-10 local control bus.
2 Communication between DDC Hardware is only via EIA 709.1B using SNVTs. Other protocols

and network variables other than SNVTs have not been used.

All sequences are performed using DDC Hardware.

LNS Database is up-to-date and accurately represents the final installed system

All software has been licensed to the Government

M&C software monitoring displays have been created for all building systems, including all
override and display points indicated on Points Schedule drawings.

Final As-built Drawings accurately represent the final installed system.

Q&M Instructions have been completed and submitted.

9 Connections between the UMCS IP network and ANSI/CEA-709.1B building networks are
through ANSI/CEA-852 Routers.

G|

—-

<o

By signing below | verify that all requirements of the contract, including but not limited to the above, been met.

Signature: Date:

5.8.3.11. Perform a Performance Verification Test (PVT) under Government supervision prior to system
acceptance. During the PVT demonstrate that the system performs as specified, including but not limited to
demonstrating that the system is Open and correctly performs the Sequences of Operation.

5.8.3.12. Provide a 1 year unconditional warranty on the installed system and on all service call work. The
warranty shall include labor and material necessary to restore the equipment involved in the initial service call to a
fully operable condition.

5.8.3.13. Provide training at the project site on the installed building system Upon completion of this training
each student, using appropriate documentation, should be able to start the system, operate the system, recover the
system after a failure, perform routine maintenance and describe the specific hardware, architecture and operation

of the system.

5.8.4. TESTING, ADJUSTING AND BALANCING. Test and balance air and hydronic systems, using a firm
certified for testing and balancing by the Associated Air Balance Council (AABC), National Environmental Balancing
Bureau (NEBB), or the Testing Adjusting, and Balancing Bureau (TABB). The prime contractor shall hire the TAB
firm directly, not through a subcontractor. Perform TAB in accordance with the requirements of the standard under
which the TAB Firm's qualifications are approved, i.e., AABC MN-1, NEBB TABES, or SMACNA HVACTAB unless
otherwise specified herein. All recommendations and suggested practices contained in the TAB Standard shall be
considered mandatory. Use the provisions of the TAB Standard, including checklists, report forms, etc., as nearly
as practicable to satisfy the Contract requirements. Use the TAB Standard for all aspects of TAB, including
qualifications for the TAB Firm and Specialist and calibration of TAB instruments. Where the instrument
manufacturer calibration recommendations are more stringent than those listed in the TAB Standard, adhere to the
manufacturer's recommendations. All quality assurance provisions of the TAB Standard such as performance
guarantees shall be part of this contract. For systems or system components not covered in the TAB Standard, the
TAB Specialist shall develop TAB procedures. Where new procedures, requirements, etc., applicable to the
Contract requirements have been published or adopted by the body responsible for the TAB Standard used (AABC,
NEBB, or TABB), the requirements and recommendations contained in these procedures and requirements are
mandatory.
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5.8.5. COMMISSIONING: Commission all HVAC systems and equipment, including controls, and all systems
requiring commissioning for LEED Fundamental commissioning, in accordance with ASHRAE Guideline 1.1,
ASHRAE Guideline 0 and LEED. Do not use the sampling techniques discussed in ASHRAE Guideline 1.1 and in
ASHRAE Guideline 0. Commission 100% of the HVAC controls and equipment. The Contractor shall hire the
Commissioning Authority (CA), certified as a CA by AABC, NEBB, or TABB, as described in Guideline 1.1. The CA
will be an independent contractor and not an employee or subcontractor of the Contractor or any other
subcontractor on this project, including the design professionals (i.e., the DOR or their firm(s)). The Contracting
Officer's Representative will act as the Owner’s representative in performance of duties spelled out under OWNER
in Annex F of ASHRAE Guideline 0.

5.9. ENERGY CONSERVATION

5.9.1.  The building including the building envelope, HVAC systems, service water heating, power, and lighting
systems shall meet the Mandatory Provisions and the Prescriptive Path requirements of ASHRAE 90.1.
Substantiation requirements are defined in Section 01 33 16, Design After Award.

5.9.2. Design all building systems and elements to meet the minimum requirements of ANSI/ASHRAE/IESNA
90.1. Design the buildings, including the building envelope, HVAC systems, service water heating, power, and
lighting systems to achieve an energy consumption that is at least 30% below the consumption of a baseline
building meeting the minimum requirements of ANSI/ASHRAE/IESNA Standard 90.1. Energy calculation
methodologies and substantiation requirements are defined in Section 01 33 16, Design After Award.

5.9.3. Purchase Energy Star or FEMP designated products. The term “Energy Star product” means a product that
is rated for energy efficiency under an Energy Star program. The term “FEMP designated product’” means a product
that is designated under the Federal Energy Management Program of the Department of Energy as being among
the highest 25 percent of equivalent products for energy efficiency. When selecting integral sized electric motors,
choose NEMA PREMIUM type motors that conform to NEMA MG 1, minimum Class F insulation system. Motors
with efficiencies lower than the NEMA PREMIUM standard may only be used in unique applications that require a
high constant torque speed ratio (e.g., inverter duty or vector duty type motors that conform to NEMA MG 1, Part 30
or Part 31).

5.9.4. Solar Hot Water Heating. Provide at least 30% of the domestic hot water requirements through solar
heating methodologies, unless the results of a Life Cycle Cost Analysis (LCCA) developed utilizing the Building Life
Cycle Cost Program (BLCC) which demonstrates that the solar hot water system is not life cycle cost effective in
comparison with other hot water heating systems. The type of system will be established during the contract or
task order competition and award phase, including submission of an LCCA for government evaluation to justify non-
selection of solar hot water heating. The LCCA uses a study period of 25 years and the Appendix K utility cost
information. The LCCA shall include life cycle cost comparisons to a baseline system to provide domestic hot
water without solar components, analyzing at least three different methodologies for providing solar hot water to
compare against the baseline system.

5.9.5. Process Water Conservation. When potable water is used to improve a building’s energy efficiency, employ
lifecycle cost effective water conservation measures, except where precluded by other project requirements.

5.9.6. Renewable Energy Features. The Government’s goal is to implement on-site renewable energy generation
for Government use when lifecycle cost effective. See Paragraph 6, PROJECT SPECIFIC REQUIREMENTS for
renewable energy requirements for this project.

5.10. FIRE PROTECTION
5.10.1. STANDARDS AND CODES The fire protection system shall conform to APPLICABLE CRITERIA.

5.10.2. Inspect and test all fire suppression equipment and systems, fire pumps, and fire alarm and detection
systems in accordance with the applicable NFPA standards. The fire protection engineer of record shall witness
final tests. The fire protection engineer of record shall certify that the equipment and systems are fully operational
and meet the contract requirements. Two weeks prior to each final test, the contractor shall notify, in writing, the
installation fire department and the installation public work representative of the test and invite them to witness the
test.
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5.10.3. Fire Extinguisher Cabinets: Provide fire extinguisher cabinets and locations for hanging portable fire
extinguishers in accordance with NFPA 10 Standard for Portable Fire Extinguishers.

5.10.4. Fire alarm and detection system: Required fire alarm and detection systems shall be the addressable type.
Fire alarm initiating devices, such as smoke detectors, heat detectors and manual pull stations shall be
addressable. When the system is in alarm condition, the system shall annunciate the type and location of each
alarm initiating device. Sprinkler water flow alarms shall be zoned by building and by floor. Supervisory alarm
initiating devices, such as valve supervisory switches, fire pump running alarm, low-air pressure on dry sprinkler
system, etc. shall be zoned by type and by room location.

5.10.5. Fire Protection Engineer Qualifications: In accordance with UFC 3-600-01, FIRE PROTECTION
ENGINEERING FOR FACILITIES, the fire protection engineer of record shall be a registered professional engineer
(P.E.) who has passed the fire protection engineering written examination administered by the National Council of
Examiners for Engineering and Surveys (NCEES), or a registered P.E. in a related engineering discipline with a
minimum of 5 years experience, dedicated to fire protection engineering that can be verified with documentation.

5.11. SUSTAINABLE DESIGN

5.11.1. STANDARDS AND CODES: Sustainable design shall conform to APPLICABLE CRITERIA. See paragraph
6, PROJECT-SPECIFIC REQUIREMENTS for which version of LEED applies to this project. The LEED-NC
Application Guide for Multiple Buildings and On-Campus Building Projects (AGMBC) applies to all projects.
Averaging may be used for LEED compliance as permitted by the AGMBC but is restricted to only those buildings
included in this project. Each building must individually comply with the requirements of paragraphs ENERGY
CONSERVATION and BUILDING WATER USE REDUCTION.

5.11.2. LEED RATING, REGISTRATION, VALIDATION AND CERTIFICATION: See Paragraph PROJECT-
SPECIFIC REQUIREMENTS for project minimum LEED rating/achievement level, for facilities that are exempt from
the minimum LEED rating, for LEED registration and LEED certification requirements and for other project-specific
information and requirements.

511.2.1. Innovation and Design Credits. LEED Innovation and Design (ID) credits are acceptable only if they
are supported by formal written approval by GBCI (either published in USGBC Innovation and Design Credit
Catalog or accompanied by a formal ruling from GBCI). LEED ID credits that require any Owner actions or
commitments are acceptable only when Owner commitment is indicated in paragraph PROJECT-SPECIFIC
REQUIREMENTS or Appendix LEED Project Credit Guidance

5.11.3. OPTIMIZE ENERGY PERFORMANCE. : Project must earn, as a minimum, the points associated with
compliance with paragraph ENERGY CONSERVATION. LEED documentation differs from documentation
requirements for paragraph ENERGY CONSERVATION and both must be provided. For LEED-NC v2.2 projects
you may substitute ASHRAE 90.1 2007 Appendix G in it's entirety for ASHRAE 90.1 2004 in accordance with
USGBC Credit Interpretation Ruling dated 4/23/2008.

5.11.4. COMMISSIONING. See paragraph 5.8.5 COMMISSIONING for commissioning requirements. USACE
templates for the required Basis of Design document and Commissioning Plan documents are available at
http://en.sas.usace.army.mil (click on Engineering Criteria) and may be used at Contractor’s option.

5.11.5. DAYLIGHTING. Except where precluded by other project requirements, do the following in at least 75
percent of all spaces occupied for critical visual tasks: achieve a 2 percent glazing factor (calculated in accordance
with LEED credit EQ8.1) OR earn LEED Daylighting credit, provide appropriate glare control and provide either
automatic dimming controls or occupant-accessible manual lighting controls.

5.11.6. LOW-EMITTING MATERIALS. Except where precluded by other project requirements, use materials with
low pollutant emissions, including but not limited to composite wood products, adhesives, sealants, interior paints
and finishes, carpet systems and furnishings,

5.11.7. CONSTRUCTION INDOOR AIR QUALITY MANAGEMENT. Except where precluded by other project

requirements, earn LEED credit EQ 3.1 Construction IAQ Management Plan, During Construction and credit EQ
3.2 Construction IAQ Management Plan, Before Occupancy.
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5.11.8. RECYCLED CONTENT. In addition to complying with section RECYCLED/RECOVERED MATERIALS,
earn LEED credit MR4.1, Recycled Content, 10 percent except where precluded by other project requirements.

5.11.9. BIOBASED AND ENVIRONMENTALLY PREFERABLE PRODUCTS. Except where precluded by other
project requirements, use materials with biobased content, materials with rapidly renewable content, FSC certified
wood products and products that have a lesser or reduced effect on human health and the environment over their
lifecycle to the maximum extent practicable.

5.11.10. FEDERAL BIOBASED PRODUCTS PREFERRED PROCUREMENT PROGRAM (FB4P). The
Farm Security and Rural Investment Act (FSRIA) of 2002 required the U.S. Department of Agriculture (USDA) to
create procurement preferences for biobased products that are applicable to all federal procurement (to designate
products for biobased content). For all designated products that are used in this project, meet USDA biobased
content rules for them except use of a designated product with USDA biobased content is not required if the
biobased product (a) is not available within a reasonable time, (b) fails to meet performance standard or (c) is
available only at an unreasonable price. For biobased content product designations, see
http://www.biopreferred.gov/ProposedAndFinalltemDesignations.aspx.

5.12. CONSTRUCTION AND DEMOLITION (C&D) WASTE MANAGEMENT: Achievement of 50% diversion, by
weight, of all non-hazardous C&D waste debris is required. Reuse of excess soils, recycling of vegetation,
alternative daily cover, and wood to energy are not considered diversion in this context, however the Contractor
must tracked and report it. A waste management plan and waste diversion reports are required, as detailed in
Section 01 57 20.00 10, ENVIRONMENTAL PROTECTION.

5.13. SECURITY (ANTI-TERRORISM STANDARDS): Unless otherwise specified in Project Specific
Requirements, only the minimum protective measures as specified by the current Department of Defense Minimum
Antiterrorism Standards for Buildings, UFC 4-010-01, are required for this project. The element of those standards
that has the most significant impact on project planning is providing protection against explosives effects. That
protection can either be achieved using conventional construction (including specific window requirements) in
conjunction with establishing relatively large standoff distances to parking, roadways, and installation perimeters or
through building hardening, which will allow lesser standoff distances. Even with the latter, the minimum standoff
distances cannot be encroached upon. These setbacks will establish the maximum buildable area. All standards
in Appendix B of UFC 4-010-01 must be followed and as many of the recommendations in Appendix C that can
reasonably be accommodated should be included. The facility requirements listed in these specifications assume
that the minimum standoff distances can be met, permitting conventional construction. Lesser standoff distances
(with specific minimums) are not desired, however can be provided, but will require structural hardening for the
building. See Project Specific Requirements for project specific siting constraints. The following list highlights the
major points but the detailed requirements as presented in Appendix B of UFC 4-010-01 must be followed.

(a) Standoff distance from roads, parking and installation perimeter; and/or structural blast mitigation

(b) Blast resistant windows and skylights, including glazing, frames, anchors, and supports

(c) Progressive collapse resistance for all facilities 3 stories or higher

(d) Mass notification system (shall also conform to UFC 4-021-01, Mass Notification Systems)

(e) For facilities with mailrooms (see paragraph 3 for applicability) — mailrooms have separate HVAC systems

and are sealed from rest of building
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6.0 PROJECT SPECIFIC REQUIREMENTS FORT BLISS, TX

6.1. GENERAL

The requirements of this paragraph augment the requirements indicated in Paragraphs 3 through 5.
6.2. APPROVED DEVIATIONS

The following are approved deviations from the requirements stated in Paragraphs 3 through 5 that only apply to
this project.

NONE
6.3. SITE PLANNING AND DESIGN
6.3.1. General

6.3.1.1. Site Preparation

(a) Plan, design, and construct all functional and technical site requirements listed in this project, including
erosion control measures, underground conduit, piping, utility service lines and connections (electrical,
communications, cable, water, sewer, stormwater, gas, mechanical), etc. within the project limits. The project limits
are shown on the drawings. Base the site design upon conceptual site layouts provided in Appendix J.

6.3.1.2. Confine construction limits to the construction site boundaries for the specific facility location for the
project.

6.3.1.3. Do not waste excess soil within the project limits without the written approval of the Government.
6.3.1.4. The Government may modify desired building placement within the site area to ensure adequate

spacing between buildings and to ensure access is maintained. The Government will provide coordinates for two
corners of the approved building location in order for the Contractor’s surveyor to stake the site and building

location.
6.3.2. Site Structures and Amenities
6.3.2.1. Provide the following site structures and amenities.:

(@) Dumpster Pad and Enclosure: Design and provide enclosure for dumpsters and recycling bins as required for
facility size. Provide 6’-0” hioh rock wall enclosure. See Appendix J for requirements. Dumpster screening should
be compatible with the building they serve and incorporates the concepts defined in the architectural theme in
paragraph 6.5..

(b) POV Parking and Access Drives. Design and construct POV parking areas and access drives as outlined in
Paragraph 5 and paragraph 6.5 .

(c) Provide fencing and enclosures in accordance with Appendix J.

(d) See Appendices AA and GG for additional requirements for Site Structures and Amenities.
6.3.3. Site Functional Requirements:

6.3.3.1. Stormwater Management (SWM) Systems.

(a) During construction of the facility the Contractor is responsible for SWPPP of the entire construction site limits.
Coordinate the laydown spaces, haul roads and fabrication areas within the SWPPP.

(b) Storm Drainage — Design and install Storm Drainage. In areas where underground storm drainage piping
exists, coordinate location and size for connection of roof drain leaders to the a storm water system with the
Government prior to finalizing building design, but in any event, no later than 45 days prior to beginning building
construction. Coordinate the storm water drainage system plan with the Government prior to finalizing building
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design. Construct the permanent storm water drainage system concurrently with the construction of the facility and
will require coordination with the Installation.

(c) Most of the storm water runoff from the Main Cantonment Area drains via channels and lift stations to the Fort
Bliss sump to the north of Fred Wilson Road and east of the Union Pacific Railroad. From the Fort Bliss Sump
outlet, storm water drains to a series of basins including Pershing Dam Basin and connects to the river through the
City of El Paso’s municipal separate storm sewer system (MS4). Fort Bliss Sump and Pershing Dam Basin are the
operational responsibility of the City and are located on Fort Bliss Property under long term leases. There are other
smaller interconnections with the City of El Paso's MS4 at the post boundary, mainly via curb and gutter flows from
access roads to the post.

(d) Storm water drainage from Biggs AAF flight line area is collected via a system of catch-basins and conduits
which ultimately flow into a retention pond located east of taxiway G. Prior to the current construction of new Biggs
AAF facilities, storm water conveyance within the remaining Biggs Army Airfield area was handled by swales and
sheet flow. These flows would then collect in low areas and evaporate and infiltrate over time.

(e) Prior to current development of the East Biggs Area, drainage was via sheet flow through natural topography
where storm water would infiltrate and evaporate. The existing Biggs AAF area and the East Biggs Area are being
developed using on-site storm water retention basins as there are no natural drainages or adjacent urban drainage
infrastructure sufficient to receive the increased post development runoff. Consistent with City of El Paso design
requirements, the design criteria used by the Land Development Engineer for the new Biggs AAF and East Biggs
infrastructure is the 10 year event for storm water conveyance and 25 year event for storm water retention.

(f) Fort Bliss maintains a TCEQ Multi-Sector General Storm Water Permit (TXR050000) for industrial activities at
the post and a Phase Il Small (MS4) General Permit (TXR040000) for operation of the installation urban MS4.

(g) Graded Slope and Fills: The angle for graded slopes and fills shall be no greater than the angle that can be
retained by vegetative cover or other adequate erosion control devices or structures generally not to exceed 3:1
slope. In any event, plant slopes left exposed will, within 21 calendar days of completion of any phase of grading,
or otherwise provide with temporary or permanent ground cover, devices, or structures sufficient to restrain erosion.
Demonstrate the angle for graded slopes and fills to be stable. Stable is the condition where the soil remains in its
original configuration, with or without mechanical constraints.

(h) Ground Cover: Whenever land-disturbing activity is undertaken on a tract, the entity conducting the land-
disturbing activity shall install plant or otherwise provide a permanent ground cover per Fort Bliss seeding
specification or Blue Grama, 11.25 Kg/ha of Pure Live Seed, unhulled, for erosion control.

(i) Final Inspection. When all construction on the project is complete, the Erosion and Sediment Control Inspector
will evaluate the site and all permanent erosion control features, permanent ground cover and off-site impacts to
other properties. If found to be in compliance, a close-out letter will be issued.

(i) Design Storm. Provide erosion and sedimentation control measures, structures, and devices to provide
protection from the calculated maximum peak rate of runoff from the twenty-five (25) year storm.

(k) Grade. Provide newly constructed open channels and storm drainage ponds with side slopes no steeper than
three horizontal to one vertical if a vegetative cover is used for stabilization unless soil conditions permit a steeper
slope or where the slopes are stabilized by using mechanical devices, structural devices, or other acceptable ditch
lines. In any event, the angle for side slopes shall be sufficient to restrain accelerated erosion. Typically the storm
drainage ponds shall have a 3-strand barb wire fence, except if approved otherwise by the DPW.

(I) Acceptable Management Measures. Measures applied alone or in combination to satisfy the intent of this
section are acceptable if there are no objectionable secondary consequences. The Installation recognizes that the
management of storm water runoff to minimize or control downstream channel and bank erosion is a developing
technology.

6.3.3.2. Erosion and Sediment Control
The Texas Pollutant Discharge Elimination System (TPDES) oversees the Stormwater Sediment and Erosion

Control Management Plan for the post. Comply with requirement general permit number TXR150000. Provide and
maintain the SWPPP over the life of the project. Qualifying construction activities (greater than 1 acre) in the Texas
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portion of the installation are conducted under the TCEQ Construction General Permit (TXR150000) or, in New
Mexico, under the EPA Region VI Construction General Permit (FRL-8690-8; EPA-HQ-OW-2008-0238).
Construction site operators on Fort Bliss meeting the definition in the permits of primary or secondary operator must
comply with the appropriate state construction general permit. Depending on the execution mechanism of the
project, the construction site operator may be all, or a combination of the Directorate of Public Works, US Army
Corps of Engineers, the Land Development Engineer, Land Development Infrastructure Contractor, Design Build
contractor or other entities meeting the definition.

6.3.3.3. Vehicular Circulation.

NOT USED

6.4. SITE ENGINEERING

6.4.1. The existing site survey for the project is included as Appendix JJ.. After award, conduct a site survey
to establish survey control points and a coordinate system, based on UTM, 13N, WGS83., Identify horizontal and
vertical data used. Bring any discrepancies which are found in the existing surveys to the attention of the
Contracting Officer.

6.4.2. Existing Geotechnical conditions: See Appendix A for a preliminary geotechnical report.

6.4.2.1. Geotechnical borings, a boring location map, and the raw data on the subsurface conditions
described in 5.2.2 are furnished as part of the RFP in Appendix A.

6.4.3. Fire Flow Tests. See Appendix D for Results of Fire Flow Tests to use for Basis of Design for Fire Flow
and Domestic Water Supply Registration. In areas under development or planned development, see Appendix D
for fire flow data to be used for the basis of proposal preparation and for design in lieu of actual fire flow tests.

6.4.4. Pavement Engineering and Traffic Estimates:

NOT USED

6.4.5. Traffic Signage and Pavement Markings

NOT USED

6.4.6. Base Ultility Information

6.4.6.1. Temporary Utilities: Temporary water and electricity during construction will be made available at the

project site. Establish a utilities sales contract with the DPW Utilities Office and pay the current government rates
for utilities usage. Temporary utilities (water, sewer, and electricity) during construction are not available at the
project site unless noted otherwise. Provide temporary utilities (water and electricity) to the site up to the POD
when utilities are not available.

6.4.6.2. Permanent Utilities:

(@) General: Jack and bore utilities under existing paved roads. Install new utilities which connect to existing
utilities under existing paved areas by open cut excavation. The assumed utility points of demarcation (POD) are
shown in Appendix J. Design and construct up to the point of demarcation. During design, provide the site plan,
loads, and utility timeline to the Utility Provider (UP) COR through the USACE COR. Coordinate utility connections
with the UP COR through the USACE COR.

(a) Gas— Texas Gas Service owns the gas system. The Utility Provider will make the final connection. Pipe
from the stub location to the building, including providing, installing, and connecting to the gas meter. Meter
specifications and details are provided in Appendix BB — Meter Specs and Details. Install gas meter/regulator 2 to
3 feet from the building, more than five feet from any opening (Window, door, vent.)

(b) Electricity: Rio Grande Electric owns the electrical distribution system. During design, provide final building
electrical loads, voltage requirements, and desired service locations to the UP COR through the USACE COR. The
UP will construct the primary side from the point of connection to the point of demarcation, including meter and
transformer. Meter specifications are provided in Appendix BB — Meter Specs and Details. Contractor will make
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connection on the secondary side of the POD for electrical utilities. The electrical Utility Provider will energize only
after a Government inspection deems it appropriate to do so. Note: a government inspector must physically verify
that the secondary connection at the POD is appropriate and well grounded.

(c) Water: Fort Bliss Water and Sewer Services owns the water distribution system. The Utility Provider will
make the final connection. but not including the water meter, meter box, and valve, located by the inside face of
the curb. The DB Contractor POD will be up through the water meter. Install and connect to the water meter. Meter
specifications and details are provided in Appendix BB — Meter Specs and Details.

(d) Sanitary Sewer: Fort Bliss Water and Sewer Services owns the sanitary sewer system. The Utility Provider
will make the final connection. The DB Contractor POD will be up to but not including the two-way cleanout.

6.4.7. Cut and Fill

NOT USED

6.4.8. Borrow Material

NOT USED

6.4.9. Haul Routes and Staging Areas

6.4.9.1. A Map with available haul routes, construction water distribution point, construction entrance gate,

common staging areas, landfill, and borrow areas (if applicable) is included in Appendix J. Disposal areas are off
site and are the Contractor’s responsibility.

6.4.10. Clearing and Grubbing:
Site grading will include clearing and grubbing for access drives, parking lots, and any site development
6.4.11. Landscaping:

6.4.11.1. Landscaping. Design and install landscaping in accordance with Appendix AA. Install landscaping
perimeters required for ATFP

6.4.12. Turf:
NOT USED
6.5. ARCHITECTURE

6.5.1. General: To the maximum extent possible within the contract cost limitation, the buildings shall
conform to the look and feel of the architectural style and shall use the same colors as adjacent facilities as
expressed herein. The Government will evaluate the extent to which the proposal is compatible with the
architectural theme expressed in the RFP during the contract or task order competition. The first priority in order of
importance is that the design provides comparable building mass, size, height, and configuration compared to the
architectural theme expressed herein. The second priority is that design is providing compatible exterior skin based
upon fagade, architectural character (period or style), exterior detailing, matching nearby and installation
material/color pallets, as described herein.

6.5.2. Design

6.5.2.1. Appendix F is provided “For Information Only”, to establish the desired site and architectural themes
for the area. Appendix F identifies the desired project look and feel based on the Installation’s Architectural Theme
from existing and proposed adjacent building forms; i.e. building exterior skin, roof lines, delineation of entrances,
proportions of fenestration in relation to elevations, shade and shadow effects, materials, textures, exterior color
schemes, and organizational layout.

6.5.2.2. The design should address the Instllations’s identified preferences. Implement these preferences
considering the following:
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) Achievable within the Contract Cost Limitation
)  Meets Milestones within Maximum Performance Duration.
c) Achieves Full Scope identified in this Solicitation.
) Best Life-Cycle Cost Design
) Meets the Specified Sustainable Design and LEED requirements.
(f)  Complies with Energy Conservation Requirements Specified in this RFP.
6.5.2.3. Priority #1. Visual Compatibility: Facility Massing (Size, Height, Spacing, Architectural Theme, etc.)
Exterior Aesthetic Considerations: The buildings massing, exterior functional aesthetics, and character shall create

a comprehensive and harmonious blend of design features that are sympathetic to the style and context of the
Installation. The Installation’s intent for this area is:

The Architectural theme is identified in the POL Truck Company Area Design Guide, see
Appendix F. Site and Architectural conceptual drawings that meet this objective are shown in Appendix J.

6.5.2.4. Priority #2. Architectural Compatibility: Exterior Design Elements (Materials, Style, Construction
Details, etc.) Roofs, Exterior Skin, and Windows & Door Fenestrations should promote a visually appealing
compatibility with the desired character while not sacrificing the integrity and technical competency of building

systems.

6.5.2.5. See Appendix F for exterior colors that apply to Architectural character . The manufacturers and
materials referenced are intended to establish color only, and are not intended to limit manufacturers and material
selections.

6.5.2.6. Additional architectural requirements:

(a) Install fall protection anchor points on all roofs with a slope greater than 2:12
(b)  Architectural Design Objectives

a. 1. Exterior Walls: If a stucco look is desired in the Theme, use more durable materials such as EIFS or
stucco-like finish on prefabricated metal panels or concrete panels. If EIFS is used, use a heavy duty reinforcing
mesh around all doors and window openings, and extend a minimum 8'0" above finished floor elevation on all
exterior walls. The heavy duty reinforcing mesh used on the EIFS shall have a minimum combined weight of 20
ounces per square yard and this standard can be met by using multiple layers. Use high impact mesh on all other
surfaces.

2. Roof:

a. Fully adhered, single ply Hypalon 45 mil / TPO 60 mil with a white color finish is required for flat roof
systems. Minimum slope for flat roof system shall be 1/4 inch in 12 inches

b. Roof Mounted Equipment: Unless specifically required in Section 3 of the Scope of Work or the standard
design provided herein, do not provide roof-mounted equipment. If roof-mounted equipment is provided, use
modified bitumen roofing system.

C. Roof access from building exterior is prohibited.

d. Submit a Sample Warranty Certificate and Maintenance Guidelines for government review and
concurrence prior to submission of final warranty. Provide a manufacturer’s standard 20 year warranty. Warrant
for 100 mph wind speed.

3. Trim and Flashing

Gutters, downspouts, and fascias shall be factory pre-finished metal and shall comply with SMACNA Architectural
Sheet Metal Manual. Provide for bird habitat mitigation.

4. Bird Habitat Mitigation

Provide details necessary to eliminate the congregating and/or nesting of birds at, on, or in the facility.

5. Connect boot wash drains to underground drainage.
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6. Exterior Doors and Frames

a. Main Entrance Doors: Main Entrance Doors: Aluminum storefront doors and frames with Architectural
Class 1 anodized finish, fully glazed, with medium or wide stile are preferred for entry into lobbies or corridors.

b. Exterior Non-Main Entrance Doors: Exterior doors and frames opening to spaces other than corridors or
lobbies shall be insulated hollow metal.

C. Side Entrance / Exit Doors: Exterior doors and frames opening to corridors shall be insulated hollow metal
and comply with ANSI A250.8/SDI 100. Fire-rated openings shall comply with NFPA 80, and the requirements of
the labeling authority. Door and frame installation shall comply with applicable codes and UFC 4-010-01
requirements.

7. Exterior Doors Finish and Hardware

a. Hardware General: All hardware in the facility shall be consistent and shall conform to ANSI/BMHA.
Standards for Grade 1. Hardware finishes shall conform to ANSI/BHMA A156.18. Provide ANSI 626 (Satin
Chromium plated on Brass or Bronze) or 630 (Stainless Steel). Disassembly of knob or lockset is not allowed in
order to remove interchangeable core from lockset.

b. Key locksets for mechanical rooms, electrical closets, and Telecommunications Rooms to the existing Post
Engineer Key System without key removable cores.

C. Auxiliary Hardware: ANSI/BHMA A156.16. Provide wall or floor stops for all exterior doors that do not have
overhead holder/stops. Provide other hardware as necessary for a complete installation.

8. Exterior Windows:
Unless specifically required by the standard design, provide fixed windows. If the standard design requires

operable windows, furnish windows with fiberglass or aluminum insect screens removable from the inside, secured
with interior metal clips.

9. Exterior Louvers:
Design exterior louvers to exclude wind-driven rain, with bird screens and to withstand wind loads in accordance

with the applicable codes. Wall louvers shall bear the AMCA certified ratings program seal for air performance and
water penetration in accordance with AMCA 500-D and AMCA 511. Louver finish shall be factory applied color.

10. Roof Hatches:

Roof access hatches shall be a minimum of 16 square feet in opening area, with no dimension smaller than 4’-0".
Equip roof hatches with Post Engineer Master Lock on operating hardware.

11. Exterior Signage
See Appendix H for Exterior Signage requirements
12. Additional Requirements

See Appendix AA for additional architectural design requirements.

6.5.3. Programmable Electronic Key Card Access Systems: Programmable card key access systems are not required.
6.5.4. INTERIOR DESIGN
6.5.4.1. Interior building sighage requirements: Furnish paper and software for creating text and symbols for

computers for Owner production of paper inserts after project completion. Coordinate with user and installation
facilities engineer (DPW). Provide Room Number and Room Function signage for all rooms, except apartment
modules.

6.5.4.2. Interior Design Considerations:

(@) Interior Partitions and Walls.

(b) Interior Glass and Glazing: Coordinate the arrangement of fenestrations with the proposed furniture layout.
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(c) Floors:
Provide durable and low maintenance materials

Carpet is not an allowable floor finish in corridors.

(d) Metal Support Systems

Non-load bearing metal studs and furring shall comply with ASTM C 645; stud gauge shall be as required by height
and loading. Metal framing and furring system shall be capable of carrying a transverse load of 5psf without
exceeding either allowable stress or a deflection of L/240, but shall not be less than 20 gauge. Provide galvanized
finish.

(e) Gypsum Board

Comply with ASTM C 36. Minimum panel thickness shall be 5/8 inch. Provide moisture resistant panels (glass-mat
panels are preferred) at locations subject to moisture. Glass-mat gypsum panels or water-resistant “greenboard”
gypsum drywall shall be used as substrate for ceramic tile wall applications except at showers where cementitious
backer board shall be used. Gypsum Board systems are to be constructed using Joint treatment per ASTM C 475,
screws per ASTM C 646, and drywall installation per the requirements of ASTM C 840.

(f)  Interior Doors and Frames

Provide hollow metal, flush solid core wood, or hollow core wood doors as specified below. All door frames shall be
hollow metal.

1. Wood Doors: Provide flush solid core wood doors conforming to WDMA |.S.-1A. Stile edges shall be non-
finger jointed hardwood compatible with face veneer. Provide Architectural Woodwork Institute (AWI) Grade A
hardwood face veneer for transparent finished doors; provide AWI Sound Grade hardwood face veneer for painted
doors. (Transparent finished doors are preferred.)

2. Wood Doors — Provide hollow core, Type Il flush doors conforming to WDMA 1.S 1-A. Provide Architectural
Woodwork Institute (AWI) Grade A hardwood face veneer for transparent finished doors; provide AWI Sound Grade
hardwood face veneer for painted doors. (Transparent finished doors are preferred.)

3. Hollow Metal Doors: Comply with ANSI A250.8/SDI 100. Doors shall be minimum Level 2, physical
performance Level B, Model 2; factory primed.
4, Hollow Metal Frames: Comply with ANSI A250.8/SDI 100. Frames shall be minimum Level 2, 16 gauge,

with continuously welded corners and seamless face joints; factory primed.
(g) Interior Door Finish Hardware:

1. Hardware General: All hardware in the facility shall be consistent and shall conform to ANSI/BMHA
standards for Grade 1. All requirements for hardware keying shall be coordinated with the Contracting Officer.
Hardware finish shall conform to ANSI/BHMA A156.18. Provide ANSI 626 (Satin Chromium plated on Brass or
Bronze) or 630 (Stainless Steel.)

2. Key locksets for mechanical rooms, electrical closets, telecommunications rooms (TR), and crawl spaces to
the existing Post Engineer Key System, consisting of a lever with a dead bolt cylinder above passage lockset, AR-1
keyway, without key removable cores, without key removable cores.

3. Auxiliary Hardware: ANSI/BHMA A156.16. Provide other hardware as necessary for a complete installation.

4, Locksets: Provide cylinders and cores with seven-pin tumblers for locks. Cylinders shall be products of one
manufacturer, and cores shall be products of one manufacturer. Mortise cylinders, and knobs of bored locksets
shall have interchangeable cores that are removable by special control keys. Stamp each interchangeable core
with a key control symbol in a concealed place on the core. Cylinders shall be fully compatible with products of the
Best Lock Corporation, Arrow Lock Corporation, or Falcon Lock. Submit a core code sheet with the cores. Provide
cores master keyed in one system for this project. Disassembly of knob or lockset is not allowed in order to remove
interchangeable core from lockset. For interior locksets, use bored type vs. mortise lockset, to the maximum extent
possible. The bored type lock will have a metal plate to prevent jimmying of lockset.

(h)  Specialties And Furnishings:
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1. Window Treatments: Provide aluminum horizontal mini-blinds or roller tube window shades
(MechoEuroveil or equal) at all exterior glazing, except where noted otherwise. Provide roller tube window shades
at clerestory windows or other difficult to access windows.

(i)  Thermal Insulation: Do not install insulation directly on top of suspended acoustical panel ceiling systems.

)] Elevators: Provide a State of Texas (or State of New Mexico, as applicable) licensed elevator inspector to
inspect the elevator, test all new elevators, as applicable to the project, and to certify in writing that the installation
meets all requirements.

(k)  Provide 4 eye-bolts in each Arms Room / Vault, one in each corner. Eye bolts are to be drop forged steel,
hot dip galvanized with a 1" diameter shank and a 2" diameter eye. Place bolt centered 6" above finished floor.
Place each bolt 24" to the left of each room corner. Bolt shall be anchored so as to provide a minimum of 3.5 kips
pull out strength. Place bolt to allow 1" of exposed shank between eye and surface of wall.

6.6. STRUCTURAL DESIGN
6.6.1. Site Specific Loading Requirements:

6.6.1.1. The basic wind speed, in miles per hour, for the determination of the wind loads shall be 100 mph 3-
second-gust wind speed.

6.6.1.2. Use ground snow load of 5psf.
6.6.1.3. Use frost penetration of zero inches.
6.6.1.4. Use the following seismic acceleration parameters for mapped Maximum Considered Earthquake

spectral response at short periods and at 1-second period, respectively: Ss: 31 (%g) and S1: 10 (%g).

6.6.2. Equipment Pads: Elevate floor or on-grade mounted equipment on minimum 4 inch thick concrete
pads to prevent accumulation of water and metal corrosion.

6.7. THERMAL PERFORMANCE

There are no additional requirements other than those previously stated/referenced.

6.8. PLUMBING

6.8.1. Piping Materials: Use Type K copper for water supply under slab. Use CPVC and Type L (or above)
copper for water supply above slabs. Use plastic pipe (schedule 40 PVC) for drainage and venting including under
concrete slabs or inside buildings. Do not use exposed PVC for exposed vent piping above roof. Type M copper is

not allowed.

6.8.2. Cross Connection Control: See the Fort Bliss Cross Connection Control Manual, located in Appendix E,
for specific requirements for cross connection control and backflow prevention.

6.8.3. Provide gas plumbing for GF Clothes dryers (provided by others).

6.8.4. Do not use electric water heaters, except that small on-demand applications may be used.

6.8.5. Natural Gas Supply: Furnish standard gas pressures from building regulator of 8-15 ounces, 2 psi or 5
psi.

6.8.6. Gas Regulator Venting: Vent all gas regulators in building to the outside

6.8.7. Exterior Water Piping Freeze Protection: Design seasonally (not used in winter) utilized water supply

piping for complete drain down including interior or below grade isolation valve. Insulate exposed water piping that
is utilized year round and heat trace and protect with pipe jacketing to ensure that the piping will not freeze.

Friday, February 19, 2010



Section: 01 10 00 W912HN-07-X-1012-006
Page 68 of 566

6.8.8. Fixture Faucet Mixing Valves: Provide single handle type mixing faucet valves with seals and seats
combined into one replaceable cartridge; the cartridge shall be designed to be interchangeable between lavatories,
bathtubs, kitchen and bar sinks, etc. or provide replaceable seals and seats that are removable either as a seat
insert or as a part of a replaceable valve unit. Approved manufacturers are Delta, Kohler, Price Pfister, Crane.

6.8.9. Use automatic infrared metered-flow faucets at lavatory sinks in public areas.

6.8.10. Provide monitoring panel with Qil-Water Separators. Submit design for Government concurrence.
Post a sign at entry locations to drain systems including oil-water separators (OWS), as specified in Appendix Y.

6.8.11. Provide cast iron valve boxes and covers. Water meter vaults shall have covers weighing 20 Ibs or
less or shall have a closeable opening in the cover directly above the meter to allow reading of the meter. Distance
from top of cover to top of water meter consumption reading (dial) shall be less than 18 inches.

6.8.12. Not Used
6.9. SITE ELECTRICAL AND TELECOMMUNICATIONS SYSTEMS

6.9.1. Exterior Lighting: Exterior site and area lighting, including lighting for parking areas, roadways,
walkways, and ball courts shall be high pressure sodium,except compact fluorescent lighting shall be acceptable for
walkway lighting. Photo control devices for exterior lighting shall conform to ANSI C136.10 and shall have an
adjustable operation range of approximately 0.5 to 5.0 footcandles.

Provide seven 1 V4" diameter conduits and pull wire and space for six 2-pole circuits for Parking Lighting. Extend
conduits from the electrical room to a point 5 feet outside the concrete apron (approximately 30 feet outside the
building line) to a point coordinated with and approved by the LDE.

6.9.2. Utility Metering: Provide Watt Node Plus LON Electric Power meter or equal. Provide pulse meter for
gas and water. Provide a legibly and indelibly printed multiplier on the face of the meter. Wiring for UMCS system
shall be compatible with Fort Bliss system. Install communications wiring in a 1” conduit from the Mechanical Room
to the Pulse Kit on the Gas Meter for use by the UMCS system. Install communications wiring in a 1” conduit from
the Mechanical Room to the Electric Meter for use by the UMCS system. Install communications wiring in a 1”
conduit from the Mechanical Room to the Pulse Kit on the Water Meter for use by the UMCS system

Exterior Electrical: Extend the electrical service underground from the secondary of the pad mounted transformer to
building service equipment/main electrical switchgear. See paragraph SITE ENGINEERING above.

6.9.3. Exterior Communications: Install communications infrastructure as required by the drawings in
Appendix J. Cable TV is to be included in the Site Communication duct bank. Coordinate with Fort Bliss DOIM /
NEC Plans Office.

6.9.4. Corrosion Control: Obtain the services of a “corrosion expert” to design, supervise, inspect, and test
the installation and performance of the cathodic protection system. “Corrosion expert” refers to a person, who by
thorough knowledge of the physical sciences and the principles of engineering and mathematics, acquired by
professional education and related practical experience, is qualified to engage in the practice of corrosion control of
buried or submerged metallic surfaces. Such a person must be accredited or certified by the National Association of
Corrosion Engineers (NACE) as a NACE Accredited Corrosion Specialist or a NACE certified Cathodic Protection
(CP) Specialist or be a registered professional engineer who has certification or licensing that includes education
and experience in corrosion control of buried or submerged metallic piping and tank systems, if such certification or
licensing includes 5 years experience in corrosion control on underground metallic surfaces of the type under this
contract. The corrosion expert shall obtain soil resistivity data, acknowledging the type of pipeline coatings to be
used and reporting to the Contractor the type of cathodic protection required. Use sacrificial anode type cathodic
protection.

6.10. FACILITY ELECTRICAL AND TELECOMMUNICATIONS SYSTEMS
6.10.1. Facility Telecommunications systems:

6.10.1.1. Telephone and Local Area Network (LAN):
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(@) All equipment racks shall have both vertical and horizontal cable management.

(b) Line all walls in the telecommunications rooms with 4’ X 8 X 3/4” plywood, painted flat white. All plywood
shall be fire-rated and the fire-retardant stamp are shall remain unpainted and open to view. Provide a ladder type
cable tray around the perimeter of the telecommunications room and from the perimeter ladder tray to the 19”
communications rack. Mount the ladder cable tray 7-1/2 feet above finished floor. Install all horizontal cabling into
the TR in this cable tray routing them around the room and into the 19” rack.

(c) Terminate the incoming fiber optic cable on a 19” twelve port single mode fiber optic patch panel with SC type
connectors.

(d)  No construction deviations in the communications system from the accepted design will be permitted without
prior Government review and concurrence.

(e) Submit a detailed test plan for all the cable plant installation for government review and concurrence. Include
information on the test equipment and its calibration documentation.

(f)  Feed all electrical circuits within a TR from an electrical panel installed within that room.

(g) Provide a 1” conduit from the electrical panel in the TR to outside of the building for future commercial cable
television power. Provide a 2” conduit (adjacent to the 1” conduit) from the TR to outside of the building for future
commercial cable television service entrance.

(h) Terminate Single-Mode and Multi-Mode Fiber Optic cables on separate patch panels.

(i) Terminate voice and data cables on separate patch panels located in the same equipment rack. Install voice
patch panels in the copper equipment rack or cabinet.

(i)  Allraised flooring shall have a cable tray management system in compliance with UFC 3-580-01 under the
floor for communications cabling. Submit a cable management plan showing cable routing and cable management
system installation for review and concurrence prior to commencement of work.

(k) Install the horizontal cabling conduit from the outlet box, extending to the cable tray. The use of J-hooks is
not permitted without prior written approval.

(I)  Terminate exterior communications drops for testing purposes and cover with a blank weatherproof faceplate.
(m) Use green insulation on all bonding jumpers, regardless of size.

(n)  Floor mount communications and power drops to be used by modular furniture including those for modular
furniture near a wall. Submit a communications and power plan showing locations of communications and power
drops superimposed over modular furniture plan with the interim and final design packages.

(0) Manholes shall be splayed type communications MH'’s with preinstalled terminators and internal grounding.

(p)  Provide lockable, waterproof CMH covers. Submit for approval prior to use in accordance with Fort Bliss
Force Protection Standards.

6.10.2. Cable TV (CATV): Provide and install a pre-wired CATV system throughout the designated spaces.
CATV system shall include but not limit to cables, conduits, pull boxes, and CATV jacks. Route all CATV signals
conduits and cables back to the telecommunication room.

6.10.3. Closed Circuit TV (CCTV): Provide and install a conduit system to support CCTV throughout the
designated spaces. Conduit system shall include but not limit to conduits, pull boxes, and pull wires. Route all
conduits for CCTV signals back to telecommunication room, or the designated monitoring room. As part of the
Interim Design Review, present the proposed Floor Plan to representatives of Fort Bliss and 1AD Security
personnel to identify specific locations of security cameras, location of monitoring room, conduit routing, and
system details.

6.10.4. Intrusion Detection (IDS): Provide and install conduit for IDS in the designated areas. The devices
(motion sensors, contact switches, duress buttons, keypads and security panels) are provided by others. Provide
conduit and a junction box for each device. Route all device conduits to a j-box in a designated wall space (for a
security panel) near the entrance of the room. Provide and install a 1" conduit with a Category 6 cable routed from
the j-box to the nearest communications room. Terminate and certify the cable inside the j-box on an RJ-45
Female Jack and inside the communications room on a patch panel. Provide a dedicated 120V single-phase circuit
for IDS.
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6.10.5. General: Ground and bond all inside plant cable pathways (e.g. cable trays, cable ladders, and
conduits) to the Main Telecommunication Room (TR) ground bar (TMGB). Bond Individual sections of all metallic
cable tray and ladder systems to each other and to the raceway (e.g. EMT) in which they support.

6.10.6. Landscape/Irrigation Controls — Provide power and outlet to accommodate the irrigation controller for
each building. Make space available for the irrigation controller in the mechanical room or where designated by the
Government.

6.10.7. Not Used.

6.10.8. Provide a weathertight through-roof conduit from Comm Room to roof for installation of communication
cable and Government installed roof-mounted antenna.

6.10.9. Outside electrical panels: all electrical panels located in exterior areas shall be dustproof.
6.10.10. Control exterior security lighting by a switch and photocell.

6.10.11.

6.10.12. Where SIPRNET is required, the SIPRNET distribution will be determined and engineered by the
USAISEC-FDED SIPRNET Team.

6.11. HEATING, VENTILATING, AND AIR CONDITIONING
6.11.1. General: The existing UMCS is LonWorks Open.

6.11.2. System Selection: Current local utility rates for gas, electric, water and sewer are contained in
Appendix K. These are rates paid by Fort Bliss to the local utility providers and are for use in LEED energy cost
calculations. Provide CO2 sensors in return air stream to minimize the amount of outside air required to satisfy
ASHRAE 62.1 requirements for building Indoor Air Quality. Provide one CO2 sensor per HVAC zone. Installation
infrastructure has insufficient capacity to support use of electric HVAC systems. Provide gas-fired and/or
renewable energy sources for heating.

6.11.3. Communication Rooms: Air condition communications equipment rooms to space comfort conditions
as per applicable criteria by separate year round direct expansion cooling systems.

6.11.4. Mechanical Room Ventilation: Automatically ventilate mechanical, fire protection, electrical, and
storage spaces to limit space temperatures to 10 degrees F above design outdoor air temperature.

6.11.5. Equipment Coordination: For Variable Air Volume (VAV) systems, limit size of any individual VAV box
to approximately 2500 cfm to promote better zoning and fit of equipment to space available. Coordinate all
mechanical systems and equipment with space available to prevent conflict with other building systems.

6.11.6. UMCS Base-wide System and Building Control Interface: A base-wide UMCS/EMCS system has been
installed as part of a separate contract. Provide a 3/4" conduit with CAT VI cable from the EMCS router to the
nearest comm room for connection to the building LAN. Integration to the base-wide system shall be done under
separate contract and is not part of this scope of work. The building shall be capable of running stand alone until
such time it is integrated into the base-wide system. Energy saving controls are desired such as schedule
start/stop, optimized start/stop, occupancy sensors, etc. Locate AC control panels and routers in the Mechanical
Room.

6.11.7. Existing IP Network: Existing IP network consist of Gig-backbone: 10/100MB to the user, 1GB
between the end user building and ADN, and a 10GB core backbone.

6.11.8. Network Media: Existing network media consist of single-mode fiber optic.
6.11.9. Head-end hardware/Software location: Location of head-end UMCS hardware/software will be in Bldg.
777.
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6.11.10.  Water Quality Analysis and Treatment: Water quality for Fort Bliss and surrounding area is ‘hard’.
Treatment will be required for use as make-up water in HVAC equipment. Water Quality Analysis reports are
inserted as Appendix DD. Additional water analysis data from water treatment contractor (POC: Gary Hamilton,
Delta Water Laboratories, 915-892-8227) are as follows:

Chlorides: 70 ppm

P Alkalinity: 0 ppm

M Alkalinity: 100 ppm (Total alkalinity)

Total Hardness: 130 ppm (CaCO3)

ph: 7.89

Silica: 4 to 7 ppm (Can go as high as 11 ppm)
Iron: 0.01- 0.5 Reactive

Total Dissolved Solids: 475 to 680 ppm

Coordinate with water treatment contractor to confirm above data and current water treatment methods to
obtain the required quantity and types of chemicals to be initially introduced into the closed loop heating
and chilled water systems. Material Safety Data Sheets for current Ft. Bliss DPW chemical treatment
method for hydronic water systems (Boiler heating hot water and chilled water) are contained in Appendix
EE (Corrshield NT402).

6.11.11. Coordinate locations of emergency shut-off switches, central control area, and switch features with
Fort Bliss DPW during design.

6.11.12. Not UsedEvaporative cooling - Where evaporative cooling is provided, the preference for user occupied
areas is that control be provided by temperature sensors instead of thermostats. The intent is to provide control of
the space while not allowing occupant adjustment or intervention by adjustment of the space temperature set point.
Provide ability for adjustment and maintenance of sensors by authorized personnel . Water softening is required
where evaporative cooling is provided. Provide drain lines to drain to a specific location and not drain directly onto
the roof.

6.11.13. HVAC Controls: Admin/Classrooms/Labs/Dining Facilities are to have a three-hour override switch on
the thermostat.

6.11.14. HVAC Controls in Apartment Areas: The preference is that thermostatic control in each living unit be
adjustable in allowing 2 deg F adjustment either side of design setpoints for heating and cooling. The UMCS
system shall control the +/- 2 Deg F range limits and shall not be adjustable by the area occupant.

6.11.15. HVAC system preferences and requirements are:

(a) Forair-conditioned core and related areas (central core work rooms, offices, conference rooms, laboratories,
electronics repair shops, etc.): the preference is for heating, ventilating and air-conditioning systems that provide
appropriate zoning and number of zones to allow comfort in spaces with varying occupancy (by time of day, etc.),
exterior exposures, and internal loads due to equipment, door usage, etc. The expectation is for more rather than
less zones to create an optimum balance of initial cost versus occupant comfort for peak human efficiency based
upon temperature setpoints and thermal comfort requirements of this RFP. System complexity: provide integrated
HVAC air handling system or systems that re only complex enough to meet all energy, quality and system longevity
requirements and other goals of this RFP; this may entail economizers, will require proper air filtration provisions,
etc.; additionally systems shall be fully accessible for maintenance and shall be easily and completely replaceable
via removal through mechanical room doors, etc. HVAC system cooling shall occur within the HVAC air handling
system(s) and be provided by electric refrigerated means, such as electric direct expansion, chilled water or other
refrigerated cooling system..
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(b)  For Communications (Comm) and Information Infrastructure (IT ) Equipment Spaces: the normally preferred
equipment would be a separate electrical DX cooling and electric heating fan coil type system or a small wall
mounted heat pump for very small rooms. Obtain the internal equipment space (Comm/IT) heat loading and use
that information for HYAC system design.

(c) Mechanical and Fire Protection Room Heating and Ventilation; It is preferred that main mechanical and/or
fire protection equipment spaces be heated with gas or hydronic unit heaters.

(d) Arms Vaults: Provide a ceiling fan and unit heater only. Arms Vault is not to be served by the building central
HVAC system.

6.11.16. Piping Materials: Do not use Type M copper.

6.11.17. Equipment Placement: Place air handling equipment within the building spaces (i.e. equipment rooms,
etc.) which are sound isolated, within exterior on-grade equipment yards which are enclosed with screen walls. Or,
if placed on roof, provide equipment with screening to prevent viewing of the equipment from a point 6 feet above
any ground level at a distance of up to 300 feet from the building exterior wall in any direction. Organize vents,
stacks, grilles, and placement of mechanical or electrical service fixtures into locations which do not provide visually
negative design impacts. Avoid catwalks, especially when up and down travel is required to service multiple
equipment pieces (coordinate with Architectural designer). Enclose mechanical and electrical equipment
(transformers, chillers, boilers, etc.) installed at grade with screen walls. Screen wall finishes and appearance are
subject to Government review and approval.

6.12. ENERGY CONSERVATION

6.12.1. Inclusion of Renewable Energy Features. The following renewable energy features have been
determined lifecycle cost effective, are included in the project budget and shall be provided:

No additional requirements
6.13. FIRE PROTECTION

6.13.1. The Fire Alarm Control Panel shall be fully compatible with the existing Monaco system presently in
use at Fort Bliss. See Section 6.13.8 below for additional requirements.

6.13.2. HVAC Equipment Restart: After a fire alarm shut-down is cleared at fire alarm panel, affected
mechanical equipment shall automatically restart.

6.13.3. Sprinkler Freeze Protection: Provide temperature sensor and alarm to notify fire department of
possible freezing conditions for wet pipe sprinkler systems in spaces where heat may not be available due to being
unoccupied or heating system may have failed. (Edit this paragraph as it applies to specific product lines for
sprinklered storage / warehouse areas, hangars, maintenance areas, etc.)

6.13.4. Riser Location: Install fire risers in dedicated space or mechanical room with external access for fire
department.
6.13.5. Provide and install a Fire Department Connection near the street curb, PIV, and fire hydrant.

Coordinate exact location of Fire Department Connection with LDE and Fort Bliss Fire Department.

6.13.6. Fire Sprinkler Backflow Prevention: Backflow prevention shall be in accordance with the Fort Bliss
Cross-Connection Control Manual. This requirement may be more stringent than the requirement in UFC 3-600-01.

6.13.7. Fire Alarm System:

6.13.7.1. The RF Transceiver shall be compatible with the Fire Department receiving system,
operating on an RF frequency.

6.13.7.2. The RF transceiver shall be a Monaco BT-XM or approved equal operating on a
frequency of 165.0625 MHZ.
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6.13.7.3. The Fire alarm receiving system is a Monaco D-21 system.

6.13.7 4. The information sent to the Fire Department receiving system shall be zone by zone

information.

6.13.7.5. All tamper devices shall be sent to the D-21 system as a supervisory tamper.

6.13.7.6. All initiating devices shall be connected, Style D, to signal line circuits (SLC), Style 6.

6.13.7.7. All alarm appliances shall be connected to notification appliance circuits (NAC), Style Z.

6.13.7.8. Provide photoelectric smoke detectors with 2.5% obscuration, pigtails for permanent connections,

continuous power indicator light, test button, and metal base.
6.13.7.9. RF transceiver shall be equipped with a directional antenna.

6.13.8. Provide keyed alike fire alarm panels, keys C415A, 17021, & PK625; C415 for MNS panels. PK625 on
manual pull stations. Sample keys are available from Fort Bliss Fire Department upon request..

6.13.9. Not Used.
6.13.10. Do not use glass or lockable doors in fire extinguisher cabinets.

6.13.11. Mass Notification System. Mount a speaker system on the exterior of the building that will cover a 16’
wide area around the perimeter of the buildings.

6.13.11.1. Connect the MNS to the Fort Bliss Fire Alarm System utilizing the Monaco BT-XM All equipment
must be compatible with the existing Monaco D21 Central Receiving Unit utilized by the Fort Bliss Fire Department.

6.13.11.2. Program the following 8 pre-recorded messages into the system:

(@) MESSAGE #1. Label message “Fire”. Five seconds of siren are played, followed by the message:

“Attention, attention. A fire emergency has been reported. Please leave the building using the nearest exit or exit
stairway. "Do not use the elevators if installed within this facility".

(b) MESSAGE #2. Label message “Severe Weather.” Five seconds of 100-kHz steady tone are played, followed

by the message:

“This is the Fort Bliss Installation Operations Center. The National Weather Service has issued a severe weather
alert for this area. Turn on your radios or televisions for the latest update and take required action. Again, this is
the Fort Bliss Installation Operations Center. The National Weather Service has issued a severe weather alert for
this area. Turn on your radios or televisions for the latest update and take required action.

(c) MESSAGE #3. Label message “Bomb” A horn sound is played for 5 seconds, followed by the message:
“Attention, attention. This building has received a bomb threat. All personnel are to evacuate immediately using the
nearest exit and to report to our designated re-assembly area for accountability and additional instruction. Again,

this building has received a bomb threat. All personnel are to evacuate immediately using the nearest exit and to
report to our designated re-assembly area for accountability and for additional instruction.

(d) MESSAGE # 4. Label message “Shelter In Place” Three 1-kHz tones (one second each) are played, followed
by the message:

“Attention, attention. All personnel “shelter in place”. Turn off fans, heating, ventilation and air condition systems.
Close all doors and windows and remain indoors until the “All Clear” announcement is given.”

(e) MESSAGE #5. Label message “FPCON C” Three seconds of HI/LOW tones, followed by the message:
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“Attention, attention. Fort Bliss is now at FPCON Charlie. Implement FPCON Alpha, Bravo and Charlie security
plans immediately. Again, Fort Bliss is now at FPCON Charlie. Implement FPCON Alpha, Bravo and Charlie
security plans immediately and stand by for additional information from the Fort Bliss Installation Operation Center.

() MESSAGE # 6. Label message “FPCON D” Three seconds of HI/LOW tones, followed by the message:
“Attention, attention. Fort Bliss is now at FPCON Delta. Implement all FPCON security plans, Alpha through Delta

immediately. Again, Fort Bliss is now at FPCON Delta. Implement all FPCON security plans, Alpha through Delta
immediately and stand by for additional information from the Fort Bliss Installation Operation Center.

(g0 MESSAGE #7. Label message “All Clear”. Five seconds of chime sound are played, followed by the
message:

“The emergency has now ended. Please resume normal operations. Thank you for your cooperation.”

(h) MESSAGE #8. Label message “Test” A 1-kHz tone is sounded for 2 seconds, followed by the message:

“May | have your attention, please? This is the Fort Bliss Installation Operations Center conducting a test of the
mass notification system. Repeat, this is only a test.”

6.14. SUSTAINABLE DESIGN

6.14.1. LEED Rating Tool Version. Execute the project using LEED-NC Version 2.2.

6.14.2. The minimum requirement for this project is to achieve LEED Silver level. Each non-exempt facility
(building plus sitework) must achieve this level. In addition to any facilities indicated as exempt in paragraph 3, the
following facilities are exempt from the minimum LEED achievement requirement: *AM1 Organizational Storage,
Haz-Mat, and Oil Storage buildings are exempt.*.

6.14.3. Credit Validation: LEED registration, compiling of documentation at LEED OnLine and use of the
LEED Letter Templates is required. Registration and payment of registration fees will be by the Government.
Administration/team management of the online project will be by the Contractor. Validation of credits will be
accomplished by the Government. LEED certification of the project by the Contractor is not required. The
Government may choose to seek LEED certification of the project, in which case the Government will pay
certification fees and coordinate with the GBCI and the Contractor will furnish audit data as requested at no
additional cost.

6.14.4. Commissioning: See Appendix M for Owner’s Project Requirements document(s).

6.14.5. LEED Credits Coordination. The following information is provided relative to Sustainable Sites and
other credits.

SS Credit 1 Site Selection:

Project site IS NOT considered prime farmland.

Project site is five feet or more above 100-year flood elevation.

Project site contains no habitat for threatened or endangered species.

No portion of project site lies within 100 feet of any water, wetlands or areas of special concern.
Project site WAS NOT previously used as public parkland.

SS Credit 2 Development Density & Community Connectivity.

Project site DOES NOT meets the criteria for this credit.

SS Credit 3 Brownfield Redevelopment.

Friday, February 19, 2010



Section: 01 10 00 W912HN-07-X-1012-006
Page 75 of 566

Project site DOES NOT meets the criteria for this credit.

SS Credit 4.1 Public Transportation Access.

Project site DOES NOT meets the criteria for this credit.

EA Credit 6 Green Power.

35% of the project’s electricity WILL NOT will be provided through an Installation renewable energy contract.
MR Credit 2 Construction Waste Management.

The Installation does not have an on-post recycling facility available for Contractor's use.

6.14.6. LEED Credit Preferences, Guidance and Resources. See Appendix L LEED Project Credit Guidance
for supplemental information relating to individual credits.

6.14.7. Not Used

6.14.8. Additional Information

16.14.8 Appendix M contains a modified LEED v2.2 Registered Project Checklist. This checklist identifies:

(a) Those specific credits/prerequisites that the D/B Contractor must provide (listed in the "Yes DB" column);
(b) Those credits prerequisities that the Government will provide (listed in the "Yes GOV" column;

(c) Those specific credits that the D/B Contractor may provide above and beyond thos required (applies only to Energy and Atmosphere
Credit 1, where 6 credits are required by other Army Regulations, but an additional 4 credits may be achievable at the D/B Contractor's
option) listed in the "? D/B" column;

(d) Those credits that the Government may provide, but should not be considered by the D/B Contractor, listed in the "? GOV" column;
and

(e) Those credits that the D/B Contractor is prohibited from pursuing (listed in the "NO" column).

6.14.9 In addition to the specific credits that the D/B Contractor is required to provide by the Checklist in Appendix M, achieve an
additional 23 credits to be selected by the D/B Contractor.

6.15. ENVIRONMENTAL
6.15.1. Do not use Asbestos containing materials in the new construction.

6.15.2. The impacts of the Fort Bliss Expansion have been adequately addressed in the Fort Bliss, Texas and
New Mexico Mission and Master Plan Programmatic Environmental Impact Statement (MMPEIS). The
environmental documents that apply to this task order are the City of El Paso Rule Regulation #9 (available at
http://www.epwu.org/PDF/rules _regs.pdf), as well as the following documents included in Appendix E: Potable
Regulatory Policy (Policy Letter #16, Cross connection control manual for Fort Bliss, Installation environmental
Noise Management Plan, Installation hazardous waste management plan, and the Cost Schedule for Hazmat
disposal. Comply with all Federal, State, and Local environmental requirements.

6.16. PERMITS
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6.16.1 Obtain digging permit from Fort Bliss DPW, unless any government installed utilities have not been turned
over to Fort Bliss. In this case, coordinate with USACE prior to any digging.

6.16.2 See Appendix FF for Fort Bliss Access Control Policy
6.16.3 [Not Supplied - PS_Permits : PERMITS]

6.17. DEMOLITION

6.17.1 See Appendix E.

6.18. ADDITIONAL FACILITIES

In addition to the scope identified at Section 01 10 00, Paragraph 2, the following subparagraphs
identify additional facilities required for each project. See Appendix J and MM for further
information.

6.18.1. Sustainment Brigade additional facilities: No additional whole facility requirements.

6.18.2. THAAD additional facilities: Site improvements and supporting facilities, in support of the
Company Operations Facility (COF) and road and tank trail construction. See Appendix J, KK
and MM for additional information.

6.18.3 JLENS additional facilities: 300-foot diameter (7,850 SY) hardstand training pad and
associated support infrastructure including, but not limited to, commerical power, lightning
protection and grounding systems and telephone and internet connections. See Appendix J, KK
and MM for additional information.

6.19 MAINTENANCE AND OTHER GENERAL REQUIREMENTS

6.19.1 The D/B Contractor shall provide training for Fort Bliss maintenance staff on all
mechanical and electrical systems; additionally, the training shall be video recorded and the D/B
Contractor shall provide 6 copies of the training in DVD format. See Section 00 73 10
SUPPLEMENTAL CONTRACT REQUIREMENTS for additional information.

6.20 SUPPLEMENTAL REQUIREMENTS

See Appendix KK for supplemental requirements for this project.

End of Section 01 10 00.DS 01
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SECTION 01 33 00.DS 01
SUBMITTAL PROCEDURES
(DESIGN-BUILD TASK ORDERS)

1.0 GENERAL

1.13.  GOVERNMENT APPROVED OR CONCURRED WITH SUBMITTALS

Friday, February 19, 2010



Section: 01 33 00 W912HN-07-X-1012-006
Page 78 of 566

1.0 GENERAL

1.1.1. This section contains requirements specifically applicable to this task order. The requirements of Base
ID/1Q contract Section 01 33 30 apply to this task order, except as otherwise specified herein.

1.13. GOVERNMENT APPROVED OR CONCURRED WITH SUBMITTALS

Upon completion of review of submittals requiring Government approval or concurrence, the Government will stamp
and date the submittals as approved or concurred. The Government will retain four (4) copies of the submittal and
return one (1) copy(ies) of the submittal.

End of Section 01 33 00.DS 01
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1.0 GENERAL INFORMATION

1.1. This section contains requirements specifically applicable to this task order. The requirements of Base
ID/1Q contract Section 01 33 16 apply to this task order, except as otherwise specified herein.

3.0 EXECUTION
3.7. FINAL DESIGN REQUIREMENTS

3.7.1.6. CAD System and Building Information Modeling (BIM) (NOTE: If this is a Single Award or Multiple Award,
Indefinite Delivery/Indefinite Quantity Contract, this information will be provided for each task order.)

All CAD files shall be fully compatible with AutoCAD 2000 or higher. Save all design CAD files as AutoCAD 2000
or higher files. All submitted BIM Models and associated Facility Data shall be fully compatible with Bentley BIM file
format and the USACE Bentley BIM v8 Workspace.

(a) CAD Data Final File Format: During the design development the contractor shall capture geo-referenced
coordinates of all changes made to the existing site (facility footprint, utility line installations and alterations, roads,
parking areas, etc) as a result of this contract. There is no mandatory methodology for how the geo-referenced
coordinates will be captured, however, Engineering and Construction Bulletin No. 2006-15, Subject: Standardizing
Computer Aided Design (CAD) and Geographic Information Systems (GIS) Deliverables for all Military Design and
Construction Projects identifies the format for final as-built drawings and data sets to be delivered to the
government. Close-out requirements at the as-built stage; require final geo-referenced GIS Database of the new
facility along with all exterior modifications. The Government will incorporate this data set into the Installation’s GIS
Masterplan or Enterprise GIS System. See also, Section 01 78 02.00 10 Closeout Submittals.

(b) Electronic Drawing Files: In addition to the native CAD design files, provide separate electronic drawing
files (in editable CAD format and Adobe Acrobat PDF version 7.0 or higher) for each project drawing.

(c) Each file (both CAD and PDF) shall represent one complete drawing from the drawing set, including the
date, submittal phase, and border. Each drawing file shall be completely independent of any data in any other file,
including fonts and shapes not included with the basic CAD software program utilized. Drawing files with external
references or special fonts are not acceptable. All displayed graphic elements on all levels of the drawing files shall
be part of the project drawing image. The drawing files shall not contain any graphic element that is not part of the
drawing image.

(d) See Attachment F for additional BIM requirements. BIM Model and associated Facility Data files shall be
delivered in their native format. At a minimum, BIM files shall address major architecture design elements, major
structural components, mechanical systems and electrical/communication distribution and elements as defined in
Attachment F. See Attachment F for additional BIM requirements.

(e) Drawing Index: Provide an index of drawings sheet in CAD as part of the drawing set, and an electronic list
in Microsoft Excel of all drawings on the CD. Include the electronic file name, the sheet reference number, the
sheet number, and the sheet title, containing the data for each drawing.

(f) Hard Copies: Plot submitted hard copy drawings directly from the “electronic drawing files” and copy for
quantities and sizes indicated in the distribution list at the end of this specification section. The Designers of
Record shall stamp, sign and date original hard copy sheets as Released For Construction, and provide copies for
distribution from this set.

3.9. SUBMITTAL DISTRIBUTION, MEDIA AND QUANTITIES

3.9.1. Submittal Distribution and Quantities

General: The documents which the Contractor shall submit to the Government for each submittal are listed and
generally described in preceding paragraphs in this Section. Provide copies of each design submittal and design

substantiation as follows (NOTE: If this is a Single Award or Multiple Award, Indefinite Delivery/Indefinite Quantity
Contract, this information will be provided for each task order):
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Activity and Drawing Design Drawing Non-BIM Furniture Structural BIM Data
Address Size (Full Analyses | Size (Half Data Submittal Interior
Size) & Specs Size) Design DVD
CD-ROM (FFE) Submittal | (Per Attach
Full Size Full Sets/ Half or DVD as F)
Full Sets/ Féa(\artt;al Full Sets/ Necessary
*Partial Sets *Partial (PDF&
Sets .dwgq)
Commander,
U.S.Army
Engineer District 1/0 8/0 8/0 8 2 2 1
Ft. Worth
District
Commander,
U.S.Army
Engineer District,
Center of 0/0 1/0 1/0 3 0 0 1
Standardization
Savannah
District
Installation 0/0 8/0 15/0 29 2 2 1
U.S.Army Corps
of Engineers 0/0 4/0 4/0 4 2 2 1
Construction
Area Office
Information
Systems
Engineering 0N 0N 0N 1 N/A N/A 0
Command
(ISEC)
Other Offices 0/0 4/0 4/0 7 2 2 1

*NOTE: For partial sets of drawings, specifications and design analyses, see paragraph 3.9.3.3, below.

**NOTE: When specified below in 3.9.2, furnish Installation copies of Drawings as paper copies, in lieu of
the option to provide secure web-based submittals.

3.9.2. Web based Design Submittals

Except for full or half-sized drawings for Installation personnel, as designated in the Table above, Web based
design submittals will be acceptable as an alternative to the paper copies listed in the Table above, provided a
single hard-copy PDF based record set is provided to the Contracting Officer for record purposes. Where the
contract requires the Contractor to submit documents to permitting authorities, still provide those authorities paper
copies (or in an alternate format where required by the authority). Web based design submittal information shall be
provided with adequate security and availability to allow unlimited access those specifically to Government
reviewers while preventing unauthorized access or modification. File sizes must be of manageable size for
reviewers to quickly download or open on their computers. As a minimum, drawings shall be full scale on American
National Standards Institute (ANSI) D sheets (34" x 22"). In addition to the optional website, provide the BIM data
submission on DVD to each activity and address noted above in paragraph 3.9.1 for each BIM submission required
in Attachment F.
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3.9.3. Mailing of Design Submittals

3.9.3.1. Mail all design submittals to the Government during design and construction, using an overnight mailing
service. The Government will furnish the Contractor addresses where each copy shall be mailed to after award of
the contract (or individual task order if this is an indefinite delivery/indefinite quantity, task order contract). Mail the
submittals to twenty (20) different addresses. Assemble drawing sheets, specs, design analyses, etc. into
individual sets; do not combine duplicate pages from individual sets so that the government has to assemble a set.

3.9.3.2. Each design submittal shall have a transmittal letter accompanying it indicating the date, design
percentage, type of submittal, list of items submitted, transmittal number and point of contact with telephone
number.

3.9.3.3. Provide partial sets of drawings, specifications, design analyses, etc., as designated in the Table in
paragraph 3.9.1, to those reviewers who only need to review their applicable portions of the design, such as the
various utilities. The details of which office receives what portion of the design documentation will be worked out
after award.
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ATTACHMENT F
Version 01-04-08

BUILDING INFORMATION MODELING REQUIREMENTS

1.0 Section 1 - Submittal Format

1.1. Design Deliverables. Develop all designs using Building Information Modeling (BIM) and Computer
Aided Design (CAD) software. Design submittal drawings shall be Full Size size, suitable for half-size (11°x17”)
scaled reproduction.

2.0 Section 2 — Design Requirements

2.1. Drawings. Deliver CAD files used for the creation of the Construction Documents Drawings per
requirements in Section 01 33 16, the criteria of the USACE Tulsa District District, and as noted herein.
Specification of a CAD file format for these Drawings does not limit which BIM application(s) or software(s) may be
used for project development and execution.

2.2. BIM Model and Facility Data. Contractor shall select BIM application(s) and software(s) and develop
project designs using BIM software. Use 3D graphic model(s) (the “Model”) and associated intelligent attribute data
(“Facility Data”) created by this software to produce accurate Construction Documents. The Contractor will be
provided with the Corps of Engineers BIM Workspace CD based on the Bentley System BIM to be utilized for
submittals. The Contractor may be provided a baseline multi-discipline BIM Project Workspace for a CoS Facility
Standard Design in the Bentley BIM v8 format for the purpose of site adaptation. The Workspace is dependent on
specific versions of the Bentley BIM suite of products and only the versions of the software that are listed in the
Contractor instructions included on the USACE BIM Workspace CD are permitted to be used.

2.21. IFC Coordination View. The Contractor’s selected BIM application(s) and software(s) must be certified
in the IFC Coordination View (2x3 or better. See www.iai-na.org). Submit any deviations from or additions to the
IFC property sets for any new spaces, systems, and equipment for Government approval.

2.2.2. Submittal Requirements. BIM submittals shall be fully compatible with the Bentley BIM format version
Workspace and conform to the requirements of Section 3 and 4 below.

2.2.3. Implementation Plan.

2.2.3.1. Prior to the Initial Design Conference, submit an Implementation Plan, documenting viability of the BIM
design and analysis technologies selected for the Project Model (integrated with the AEC CAD Standard) from
concept development through As-Builts as a design, production, coordination, construction, and documentation tool
and the collaborative process by which it shall be implemented.

2.2.3.2. The Implementation Plan shall describe uses of BIM during design and construction phases to include
value management, interference management, and design-change tracking, or such other uses as the Contractor
proposes. Refer to ERDC TR06-10, “Building Information Modeling (BIM) A Road Map for Implementation To
Support MILCON Transformation and Civil Works Projects within the U.S. Army Corps of Engineers” for more
information at https://cadbim.usace.army.mil/default.aspx?p=s&t=19&i=1.

2.2.3.3. The Implementation Plan shall identify how the BIM data shall be managed and interoperate (data storage,
sharing, viewing, quality control parameters in Section 2.3 Quality Control, and updating, as necessary) among all
Contractor team members.

2.2.3.4. Conduct an Implementation Plan demonstration at the Initial Design Conference to review the
Implementation Plan for clarification, and to verify the functionality of Model technology workflow and processes.
The Government shall confirm acceptability of the Plan or advise as to additional processes or activities necessary
to be incorporated into the Plan. If modifications are required, the Contractor shall execute the modifications and
resubmit the final Implementation Plan for Government acceptance. There will be no payment for design or
construction until the Plan is acceptable to the Government. The Government may also withhold payment for
design and construction for unacceptable performance in executing the Implementation Plan.
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2.2.4. Model Components. The Model shall include the following, subject to Government concurrence:

2.2.4 1. Project Specific BIM Facility Data. Develop the Facility Data, consisting of a set of intelligent elements for
the Model (e.g., doors, air handlers, electrical panels). This Facility Data shall include all material definitions,
qualities, and attributes that are necessary for the Project facility design.

2.2.4.2. Project Specific Minimum Requirements. The Contractor's Model shall include, at a minimum, the
requirements of Section 4 below. The Government must agree with any proposed modifications to minimum
requirements before incorporation into the Model.

2.2.4.3. Facility Data Output. Each submittal under Section 3 shall include a list of Construction Documents (e.g.,
drawings, elevations, design sections and schedules, details) that shall be produced from the Facility Data and
updated as necessary.

2.2.4.4. Model Granularity. Models may vary in level of detail for individual elements within a model, but at a
minimum must include all features that would be included on a quarter inch (1/4” = 1'0”) scaled drawing (e.g. at
least 1/16™", 1/8t and 1/4t"), or appropriately scaled civil drawings.

2.3. Quality Control. Implement quality control (QC) parameters for the Model, including:
2.3.1. Standards Checks. QC checking performed to ensure that the fonts, dimensions, line styles, levels and

other construction document formatting issues are followed per the A/E/C CADD Standard.

2.3.2. Model Integrity Checks. QC validation used to ensure that the Project Facility Data set has no
undefined, incorrectly defined or duplicated elements. Report non-compliant elements and provide justification
acceptable to the Government if allowed to remain within the Model.

2.3.3. Other Parameters. Develop such other QC parameters as Contractor deems appropriate for the
Project and provide to the Government for concurrence.

2.4, Design and Construction Reviews. Perform design and construction reviews at each submittal stage
under Section 3 to test the Model, including:

24.1. Visual Checks. Checking to ensure the design intent has been followed and that there are no
unintended elements in the Model.

24.2. Interference Management Checks. Locating conflicting spatial data in the Model where two elements
are occupying the same physical space. Log hard interferences (e.g., mechanical vs. structural or mechanical vs.
mechanical overlaps in the same location) and soft interferences (conflicts regarding service access, fireproofing,
insulation) in a written report and resolve.

2.4.3. IFC Coordination View. Provide an IFC Coordination View in IFC Express format for all deliverables.
Provide exported property set data for all IFC supported named building elements.

244, Other Parameters. Develop such other Review parameters as the Contractor deems appropriate for
the Project and provide to the Government for concurrence..

3.0 Section 3 — Design Stage Submittal Requirements
3.1. Submittal Requirements.

3.1.1. Provide submittals in compliance with Implementation Plan deliverables at stages as described
hereinafter.

3.1.2. Provide a Contractor-certified written report with each design submittal, confirming that consistency

checks as identified in Paragraphs 2.3 and 2.4 have been completed for the design submittal. This report shall be
discussed as part of the design review conference and shall address cross-discipline interferences, if any.
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3.1.3. Following Government review and concurrence at each Stage in Paragraphs 3.3 through 3.5, provide
the Government a 3-D interactive visualization from the Model in Bentley Navigator, Navisworks, Adobe 3D PDF
7.0 (or later), Google Earth KMZ or equivalent format. The Government may request other formats if needed to
address Project-specific requirements.

3.2. Preliminary Implementation Review. Prior to the first Interim Design Submittal or Over-the-Shoulder
Progress Review, demonstrate preliminary development of Model components and Facility Data identified in
Paragraph 'Model Components’. Review the Model with the Government for conformity to program, massing,
circulation, fire protection, security and sustainability Project requirements consistent with the Implementation Plan.

3.3. Interim Design Submittals.

3.3.1. BIM and CAD Data. The Model shall include architectural, interior design, structural, mechanical,
electrical, plumbing and fire protection systems and Facility Data, as applicable to the Interim Design package(s).
Provide the Model, Facility, Workspace and CAD Data files in native Bentley BIM/CAD and interoperable formats
per Implementation Plan requirements, and any rendering files, on DVD/CD-ROM.

3.4. Final Design Submissions and Design Complete Submittals.

3.4.1. BIM and CAD Data. The Model shall include all design elements identified in Section 4, unless
otherwise agreed by the Government. Secure Government acceptance of the Model from the Government before
proceeding with commencement of construction, as described in paragraph 3.7.6 of Section 01 33 16. Provide the
updated Model, Facility, Workspace and CAD Data and rendering files on DVD/CD-ROM.

3.5. Construction Submittals — Over-The-Shoulder Progress Reviews. Periodic quality control meetings or
construction progress review meetings shall include quality control reviews on the implementation and use of the
Model, including interference management and design change tracking information.

3.6. Final As-Builts BIM and CAD Data. Submit the final Model, Facility Data, and CAD files reflecting as-
built conditions for Government Approval, as specified in Section 01 78 02.00 10, PROJECT CLOSEOQOUT.

4.0 Section 4 — BIM Model Minimum Requirements and Output

4.1. General Provisions. The deliverable Model shall be developed to include the systems described below
as they would be built and the processes of installing them, and to reflect final as-built conditions. The deliverable
model at the interim design stage and at the final design stage (“released for construction”) shall be developed to
include as many of the systems described below as are necessary and appropriate at that design stage.

4.2, Architectural/Interior Design. The Architectural systems Model may vary in level of detail for individual
elements, but at a minimum must include all features that would be included on a quarter inch (1/4"=1'0") scaled
drawing. Additional minimum Model requirements include:

4.21. Spaces. The Model shall include spaces defining accurate net square footage and net volume, and
holding data for the room finish schedule for including room names and numbers. Include Programmatic
Information provided by the Government or validated program to verify design space against programmed space,
using this information to validate area quantities.

4.2.2. Walls and Curtain Walls. Each wall shall be depicted to the exact height, length, width and ratings
(thermal, acoustic, fire) to properly reflect wall types. The Model shall include all walls, both interior and exterior,
and the necessary intelligence to produce accurate plans, sections and elevations depicting these design elements

4.2.3. Doors, Windows and Louvers. Doors, windows and louvers shall be depicted to represent their actual
size, type and location. Doors and windows shall be modeled with the necessary intelligence to produce accurate
window and door schedules.

4.2.4. Roof. The Model shall include the roof configuration, drainage system, major penetrations, specialties,
and the necessary intelligence to produce accurate plans, building sections and generic wall sections where roof
design elements are depicted.
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4.2.5. Floors. The floor slab shall be developed in the structural Model and then referenced by the
architectural Model for each floor of the Project building.

4.2.6. Ceilings. All heights and other dimensions of ceilings, including soffits, ceiling materials, or other
special conditions shall be depicted in the Model with the necessary intelligence to produce accurate plans, building
sections and generic wall sections where ceiling design elements are depicted.

4.2.7. Vertical Circulation. All continuous vertical components (i.e., non-structural shafts, architectural stairs,
handrails and guardrails) shall be accurately depicted and shall include the necessary intelligence to produce
accurate plans, elevations and sections in which such design elements are referenced.

4.2.8. Architectural Specialties and Woodwork. All architectural specialties (i.e., toilet room accessories, toilet
partitions, grab bars, lockers, and display cases) and woodwork (i.e., cabinetry and counters) shall be accurately
depicted with the necessary intelligence to produce accurate plans, elevations and sections in which such design
elements are referenced.

4.29. Signage. The Model shall include all signage and the necessary intelligence to produce accurate plans
and schedules.

4.2.10. Schedules. Provide door, window, hardware, sets using BHMA designations, flooring, and wall finish,
and signage schedules from the Model, indicating the type, materials and finishes used in the design.

4.3. Furniture/Fixtures/Equipment. 3D representation of FFE elements is preferred. For projects with an
extensive systems furniture layout that may impact BIM system performance the Contractor will contact the
Government for consideration of 2D representation. The FFE systems Model may vary in level of detail for
individual elements, but at a minimum must include all features that would be included on a quarter inch (1/4°=1°0")
scaled drawing. Additional minimum Model requirements include:

4.31. Furniture. The furniture systems Model may vary in level of detail for individual elements within a
Model, but at a minimum must include all features that would be included on a quarter inch (1/4’=1°0") scaled
drawing, and shall include all relevant office equipment and furniture system layouts, with necessary intelligence to
produce accurate plans, sections, perspectives and elevations necessary to completely depict furniture systems
locations and sizes.

4.3.1.1. System Coordination. Furniture that makes use of electrical, data, plumbing or other features shall include
the necessary intelligence to produce coordinated documents and data.

4.3.2. Fixtures and Equipment. Fixtures and equipment shall be depicted to meet layout requirements with
the necessary intelligence to produce accurate plans, elevations, sections and schedules depicting their
configuration

4.3.3. Schedules. Provide furniture and equipment schedules from the model indicating the materials,
finishes, mechanical, and electrical requirements.

44. Structural. The structural systems Model may vary in level of detail for individual elements, but at a
minimum must include all features that would be included on a quarter inch (1/4°=1°0") scaled drawing. Additional
minimum Model requirements include:

441. Foundations. All necessary foundation and/or footing elements, with necessary intelligence to produce
accurate plans and elevations.

4.4.2. Floor Slabs. Structural floor slabs shall be depicted, including all necessary recesses, curbs, pads,
closure pours, and major penetrations accurately depicted.

4.4.3. Structural Steel. All steel columns, primary and secondary framing members, and steel bracing for the

roof and floor systems (including decks), including all necessary intelligence to produce accurate structural steel
framing plans and related building/wall sections.
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444, Cast-in-Place Concrete. All walls, columns, and beams, including necessary intelligence to produce
accurate plans and building/wall sections depicting cast-in-place concrete elements.

4.45. Expansion/Contraction Joints. Joints shall be accurately depicted.

4.4.6. Stairs. The structural Model shall include all necessary openings and framing members for stair
systems, including necessary intelligence to produce accurate plans and building/wall sections depicting stair
design elements.

4.4.7. Shafts and Pits. The structural Model shall include all necessary shafts, pits, and openings, including
necessary intelligence to produce accurate plans and building/wall sections depicting these design elements.

4.5, Mechanical. The mechanical systems Model may vary in level of detail for individual elements, but at a
minimum must include all features that would be included on a quarter inch (1/4°=1°0") scaled drawing. Small
diameter (less than 1-1/2” NPS) field-routed piping is not required in the model unless there are space

constraints, is necessary for procurement or estimating purposes, or is essential to show operation. Additional
minimum Model requirements include:

4.51. HVAC. All necessary heating, ventilating, air-conditioning and specialty equipment, including air
distribution ducts for supply, return, and ventilation and exhaust ducts, including control system, registers, diffusers,
grills and hydronic baseboards with necessary intelligence to produce accurate plans, elevations, building/wall
sections and schedules. All piping 1-1/2” NPS and larger shall be modeled.

4.5.1.1. Mechanical Piping. All necessary piping and fixture layouts, and related equipment, including necessary
intelligence to produce accurate plans, elevations, building/wall sections, and schedules. All piping larger than 1.5”
diameter shall be modeled.

45.2. Plumbing. All necessary plumbing piping and fixture layouts, floor and area drains, and related
equipment, including necessary intelligence to produce accurate plans, elevations, building/wall sections, riser
diagrams, and schedules. All piping larger than 1.5” diameter shall be modeled.

4.5.3. Equipment Clearances. All HYAC and Plumbing equipment clearances shall be modeled for use in
interference management and maintenance access requirements.

454, Elevator Equipment. The Model shall include the necessary equipment and control system, including
necessary intelligence to produce accurate plans, sections and elevations depicting these design elements.

4.6. Electrical/Telecommunications. The electrical systems Model may vary in level of detail for individual
elements, but at a minimum must include all features that would be included on a quarter inch (1/4"=1'0") scaled
drawing. Small diameter (less than 1-1/2°Q) field-routed conduit is not required in the BIM model unless there are
space constraints, is necessary for procurement or estimating purposes, or is essential to show operation.
Additional minimum Model requirements include:

46.1. Interior Electrical Power and Lighting. All necessary interior electrical components (i.e., lighting,
receptacles, special and general purpose power receptacles, lighting fixtures, panelboards and control systems),
including necessary intelligence to produce accurate plans, details and schedules. Cable tray routing shall be
modeled without detail of cable contents. Lighting and power built into furniture/equipment shall be modeled.

4.6.2. Special Electrical Systems. All necessary special electrical components (i.e., security, Mass
Notification, Public Address, nurse call and other special occupancies, and control systems), including necessary
intelligence to produce accurate plans, details and schedules.

4.6.3. Grounding Systems. All necessary grounding components (i.e., lightning protection systems, static
grounding systems, communications grounding systems, bonding), including necessary intelligence to produce
accurate plans, details and schedules.

4.6.4. Communications. All existing and new communications service controls and connections, both above
ground and underground with necessary intelligence to produce accurate plans, details and schedules. Cable tray
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routing shall be modeled without detail of cable contents. Communications conduit larger than 1.5” shall be
modeled.

4.6.5. Exterior Building Lighting. All necessary exterior lighting with necessary intelligence to produce
accurate plans, elevations and schedules. The exterior building lighting Model shall include all necessary lighting,
relevant existing and proposed support utility lines and equipment required with necessary intelligence to produce
accurate plans, details and schedules.

4.6.6. Equipment Clearances. All lighting and communications equipment clearances and no-fly zones shall
be modeled for use in interference management and maintenance access requirements.

4.7. Fire Protection. The fire protection system Model may vary in level of detail for individual elements, but
at a minimum must include all features that would be included on a quarter inch (1/4’=1’0") scaled drawing.
Additional minimum Model requirements include:

4.71. Fire Protection System. All relevant fire protection components (i.e., branch piping, sprinkler heads,
fittings, drains, pumps, tanks, sensors, control panels) with necessary intelligence to produce accurate plans,
elevations, building/wall sections, riser diagrams, and schedules. All fire protection piping shall be modeled.

4.7.2. Fire Alarms. Fire alarm/mass notification devices and detection system shall be indicated with
necessary intelligence to produce accurate plans depicting them.

4.8. Civil. The civil Model may vary in level of detail for individual elements, but at a minimum must include
all features that would be included on a one inch (1"=100") scaled drawing. Additional minimum Model requirements
include:

4.8.1. Terrain (DTM). All relevant site conditions and proposed grading, including necessary intelligence to

produce accurate Project site topographical plans and cross sections.

4.8.2. Drainage. All existing and new drainage piping, including upgrades thereto, including necessary
intelligence to produce accurate plans and profiles for the Project site.

4.8.3. Storm Water and Sanitary Sewers. All existing and new sewer structures and piping, including
upgrades thereto, on the Project site with necessary connections to mains or other distribution points as
appropriate, including necessary intelligence to produce accurate plans and profiles for the Project site.

4.84. Utilities. All necessary new utilities connections from the Project building(s) to the existing or newly-
created utilities, and all existing above ground and underground utility conduits, including necessary intelligence to
produce accurate plans and site-sections.

4.8.5. Roads and Parking. All necessary roadways and parking lots or parking structures, including
necessary intelligence to produce accurate plans, profiles and cross-sections.

5.0 Section 5 - Ownership and Rights in Data

51. Ownership. The Government has ownership of and rights at the date of Closeout Submittal to all CAD
files, BIM Model, and Facility Data developed for the Project in accordance with FAR Part 27, clauses incorporated
in Section 00 72 00, Contract Clauses and Special Contract Requirement 1.14 GOVERNMENT RE-USE OF
DESIGN (Section 00 73 00). The Government may make use of this data following any deliverable.

6.0 Section 6 — Contractor Electives

6.1. Applicable Criteria. If the Contractor elected to include one or more of the following features as an
elective in its accepted contract proposal for additional credit during the source selection, as described in the
proposal submission requirements and evaluation criteria, the following criteria are requirements, as applicable to
those elective feature(s).

6.2. COBIE Compliance. The Model and Facility Data for the Project shall fulfill Construction Operations
Building Information Exchange (COBIE) requirements, including all requirements for the indexing and submission of
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Portable Document Format (PDF) and other appropriate file formats that would otherwise be printed and submitted
in compliance with Project operations and maintenance handover requirements.

6.2.1. Electronic Exchange. The National Building Information Model Standard (NBIMS) COBIE format shall
be used for electronic exchange on this Project. Compile a COBIE index on the Microsoft Excel spreadsheet
provided by NBIMS at www.nbims.org. Unless otherwise noted, also provide information identified in the COBIE
Pilot Implementation Standard worksheets.

6.3. Project Scheduling using the Model. In the Implementation Plan and during the Preliminary
Implementation Review, provide an overview of the use of BIM in the development and support of the project
construction schedule.

6.3.1. Submittal Requirements. During the Submittal stages, the Contractor shall deliver the construction
schedule with information derived from the Model.

6.3.1.1. Construction Submittals — Over-The-Shoulder Progress Reviews. Periodic quality control meetings or
construction progress review meetings shall include quality control reviews on the implementation and use of the
Model for project scheduling.

6.4. Cost Estimating. In the Implementation Plan and during the Preliminary Implementation Review,
provide an overview of the use of BIM in the development and support of cost estimating requirements, or other
applications such as cost analysis and estimate validation.

6.4.1. Submittal Requirements. During the Submittal stages, the Contractor shall deliver cost estimating
information derived from the Model.

6.4.2. Project completion. At project completion, the Contractor shall provide an Mll (Micro Computer Aided
Cost Estimating System Generation Il) Cost Estimate which follows the USACE Cost Engineering Military Work
Breakdown System (WBS), a modified uniformat, to at least the sub-systems level and uses quantity information
supplied directly from BIM output to the maximum extent possible, though other "Gap" quantity information will be
included as necessary for a complete and accurate cost estimate.

6.4.2.1. Sub system level extracted quantities from the BIM for use within the estimate shall be provided according
to how detailed line items or tasks should be installed/built so that accurate costs can be developed and/or
reflected. Therefore, when developing a BIM, the designer shall be cognizant of what tasks need to be separated
appropriately at the beginning stages of model development, such as tasks done on the first floor versus the same
task on higher floors that will be more labor intensive and therefore need to have a separate quantity and be priced
differently. Tasks and their extracted quantities from the BIM shall be broken done by their location (proximity in
the structure) as well as the complexity of its installation.

6.4.2.2. At all design stages it shall be understood that BIM output as described in this document will not generate
all quantities that are necessary in order to develop a complete and accurate cost estimate of the project based on
the design. An example of this would be plumbing that is less than 1.5" diameter and therefore not expected to be
modeled due to granularity; this information is commonly referred to as The Gap. Quantities from The Gap and
their associated costs shall be included in the final project actual cost estimates as well.
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End of Section 01 33 16.DS 01
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1.0 GENERAL

This section contains requirements specifically applicable to this task order. The requirements of Base ID/IQ
contract Section 01 45 04.00 10 apply to this task order, except as otherwise specified herein.

2.0 PRODUCTS (Not Applicable)

3.0 EXECUTION

3.1. GENERAL REQUIREMENTS

If this is a construction only task order, delete all references to design quality control.

3.2. QUALITY CONTROL PLAN

If this is a construction only task order, delete all references to design quality control plan.
34. QUALITY CONTROL ORGANIZATION

3.4.1. If this is a construction only task order, then the requirements for a design Quality Manager are not
applicable to this task order.

3.4.2. CQC System Manager

Identify as CQC System Manager an individual within the onsite work organization who shall be responsible for
overall management of CQC and have the authority to act in all CQC matters for the Contractor. The CQC System
Manager shall be a graduate engineer, graduate architect, a graduate of construction management. The CQC
system Manager may alternately be an engineering technician with at least 2 years of college and an ICC
certification as a Commercial Building Inspector (Residential Building Inspector certification will be required for
Military Family Housing projects). In addition, the CQC system manager shall have a minimum of 5 years
construction experience on construction similar to this contract. The CQC System Manager shall be on the site at
all times during construction and shall be employed by the prime Contractor. Assign the CQC System Manager no
other duties (except may also serve as Safety and Health Manager, if qualified and if allowed by Section 00 73 00).
Identify an alternate for the CQC System Manager in the plan to serve in the event of the System Manager's
absence. The requirements for the alternate shall be the same as for the designated CQC System Manager but the
alternate may have other duties in addition to serving in a temporary capacity as the acting QC manager.

3.7. TESTS
3.7.4. Furnishing or Transportation of Samples for Testing

The Contractor is responsible for costs incidental to the transportation of samples or materials. Deliver samples of
materials for test verification and acceptance testing by the Government to the Corps of Engineers Laboratory,
f.o.b., at the following address:

Ll For delivery by mail:
As directed by the Contracting Officer's Rep
As directed
As Directed by the Contracting Officer's Rep

As Directed by the Contracting Officer's Rep
. For other deliveries:

As directed by the Contracting Officer's Rep
As directed

As directed by the Contracting Officer's Rep
As directed by the Contracting Officer's Rep
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The area or resident office will coordinate, exact delivery location, and dates for each specific test.

End of Section 01 45 04.00 10.DS 01
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SECTION 01 50 02.DS 01
TEMPORARY CONSTRUCTION FACILITIES

1.0 OVERVIEW
1.1. GENERAL REQUIREMENTS

1.3. BULLETIN BOARD, PROJECT SIGN, AND PROJECT SAFETY SIGN
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1.0 OVERVIEW
1.1. GENERAL REQUIREMENTS

1.1.1. This section contains requirements specifically applicable to this task order. The requirements of Base
ID/1Q contract Section 01 50 02 apply to this task order, except as otherwise specified herein.

1.3. BULLETIN BOARD, PROJECT SIGN, AND PROJECT SAFETY SIGN
1.3.1. Bulletin Board (As Specified in Base contract)

1.3.2. Project and Safety Signs (Added to Stress standardization of signs, in the event that the Base ID/IQ
Section 01 50 02 does not contain this information)

Erect a project sign and a site safety sign with informational details as provided by the Government at the Post
award conference, within 15 days prior to any work activity on project site. Update the safety sign data daily, with
light colored metallic or non-metallic numerals. Remove the signs from the site upon completion of the project.
Engineer Pamphlet EP 310-1-6a contains the standardized layout and construction details for the signs. It can be
found through a GOOGLE Search or try http://www.usace.army.mil/publications/eng-pamphlets/ep310-1-6a/s-

16.pdf.

End of Section 01 50 02.DS 01
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SECTION 01 57 23.00 10
STORM WATER POLLUTION PREVENTION MEASURES
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 4439 (2004) Geosynthetics

ASTM D 4491 (1999a) Water Permeability of Geotextiles by Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength of Geotextiles

ASTM D 4632 (1991; R 2003)) Grab Breaking Load and Elongation of
Geotextiles

ASTM D 4751 (1999a) Determining Apparent Opening Size of a Geotextile

ASTM D 4873 (2002) Identification, Storage, and Handling of Geosynthetic

Rolls and Samples
1.2 GENERAL
The Contractor shall implement the storm water pollution prevention measures specified in this section
in a manner which will meet the requirements of Section 01 57 20.00 10 - ENVIRONMENTAL
PROTECTION, and the requirements of the National Pollution Discharge Elimination System (NPDES)
permit. For work in Texas, the Contractor shall meet the requirements of Section 01 57 24 STORM
WATER POLLUTION PLAN.
1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation; submittals not having a "G"
designation are for information only. The following shall be submitted in accordance with Section 01
33 00 SUBMITTAL PROCEDURES:
SD-07 Certificates
Mill Certificate or Affidavit.
Certificate attesting that the Contractor has met all specified requirements.

1.4 EROSION AND SEDIMENT CONTROLS

The controls and measures required by the Contractor are described below.

Friday, February 19, 2010



Section: 01 57 23 W912HN-07-X-1012-006
Page 99 of 566

1.4.1 Stabilization Practices

The stabilization practices to be implemented shall include temporary seeding and mulching. On his
daily CQC Report, the Contractor shall record the dates when the major grading activities occur, (e.g.,
excavation, embankment, and grading); when construction activities temporarily or permanently cease
on a portion of the site; and when stabilization practices are initiated. Except as provided in
paragraphs UNSUITABLE CONDITIONS and NO ACTIVITY FOR LESS THAN 21 DAYS, stabilization
practices shall be initiated as soon as practicable, but no more than 14 days, in any portion of the site
where construction activities have permanently ceased.

1.4.1.1 Unsuitable Conditions

Where the initiation of stabilization measures by the fourteenth day after construction activity
permanently ceases is precluded by unsuitable conditions caused by the weather, stabilization
practices shall be initiated as soon as practicable after conditions become suitable.

1.4.1.2 No Activity for Less Than 21 Days

Where construction activity will resume on a portion of the site within 21 days from when activities
ceased (e.g., the total time period that construction activity is temporarily ceased is less than 21 days),
then stabilization practices do not have to be initiated on that portion of the site by the fourteenth day
after construction activity temporarily ceased.

1.4.2 Structural Practices

Structural practices shall be implemented to divert flows from exposed soils, temporarily store flows, or
otherwise limit runoff and the discharge of pollutants from exposed areas of the site. Structural
practices shall be implemented in a timely manner during the construction process to minimize erosion
and sediment runoff. Structural practices shall include the following devices.

1.4.2.1 Silt Fences

The Contractor shall provide silt fences as a temporary structural practice to minimize erosion and
sediment runoff. Silt fences shall be properly installed to effectively retain sediment immediately after
completing each phase of work where erosion would occur in the form of sheet and rill erosion (e.g.
clearing and grubbing, excavation, embankment, and grading). Final removal of silt fence barriers shall
be upon approval by the Contracting Officer.

1.4.2.2 Straw Bales

The Contractor shall provide bales of straw as a temporary structural practice to minimize erosion and
sediment runoff. Bales shall be properly placed to effectively retain sediment immediately after
completing each phase of work (e.g., clearing and grubbing, excavation, embankment, and grading) in
each independent runoff area (e.g., after clearing and grubbing in a area between a ridge and drain,
bales shall be placed as work progresses, bales shall be removed/replaced/relocated as needed for
work to progress in the drainage area). Areas where straw bales are to be used are shown on the
drawings. Final removal of straw bale barriers shall be upon approval by the Contracting Officer.
Rows of bales of straw shall be provided as follows:

a. Along the downhill perimeter edge of all areas disturbed.
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b. Along the top of the slope or top bank of drainage ditches, channels, swales, etc. that traverse
disturbed areas.

c. Along the toe of all cut slopes and fill slopes of the construction areas.

d. Perpendicular to the flow in the bottom of existing drainage ditches, channels, swales, etc. that
traverse disturbed areas or carry runoff from disturbed areas. Rows shall be spaced a maximum
of 30 meters apart.

e. Perpendicular to the flow in the bottom of new drainage ditches, channels, and swales. Rows
shall be spaced a maximum of 30 meters apart.

f. At the entrance to culverts that receive runoff from disturbed areas.
PART 2 PRODUCTS
2.1 COMPONENTS FOR SILT FENCES
2.1.1 Filter Fabric

The geotextile shall comply with the requirements of ASTM D 4439, and shall consist of polymeric
filaments, which are formed into a stable network such that filaments retain their relative positions. The
filament shall consist of a long-chain synthetic polymer composed of at least 85 percent by weight of
ester, propylene, or amide, and shall contain stabilizers and/or inhibitors added to the base plastic to
make the filaments resistance to deterioration due to ultraviolet and heat exposure. Synthetic filter
fabric shall contain ultraviolet ray inhibitors and stabilizers to provide a minimum of six (6) months of
expected usable construction life at a temperature range of 0 to 120 degrees F. The filter fabric shall
meet the following requirements:

FILTER FABRIC FOR SILT SCREEN FENCE

PHYSICAL PROPERTY TEST PROCEDURE STRENGTH REQUIREMENT
Grab Tensile ASTM D 4632 100 Ibs. min.

Elongation (%) 30 % max.

Trapezoid Tear ASTM D 4533 55 Ibs. min.

Permittivity ASTM D 4491 0.2 sec-1

AOS (U.S. Std Sieve) ASTM D 4751 20-100

2.1.2 Silt Fence Stakes and Posts

The Contractor may use either wooden stakes or steel posts for fence construction. Wooden stakes
utilized for silt fence construction, shall have a minimum cross section of 2 inches by 2 inches when
oak is used and 4 inches by 4 inches when pine is used, and shall have a minimum length of 1.5 m (5
feet). Steel posts (standard "U" or "T" section) utilized for silt fence construction, shall have a minimum
weight of 1.33 pounds per linear foot and a minimum length of 5 feet.
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2.1.3 Mill Certificate or Affidavit

A mill certificate or affidavit shall be provided attesting that the fabric and factory seams meet chemical,
physical, and manufacturing requirements specified above. The mill certificate or affidavit shall specify
the actual Minimum Average Roll Values and shall identify the fabric supplied by roll identification
numbers. The Contractor shall submit a mill certificate or affidavit signed by a legally authorized official
from the company manufacturing the filter fabric.

2.1.4 Identification Storage and Handling
Filter fabric shall be identified, stored and handled in accordance with ASTM D 4873.
2.2 COMPONENTS FOR STRAW BALES

The straw in the bales shall be stalks from oats, wheat, rye, barley, rice, or from grasses such as
byhalia, bermuda, etc., furnished in air dry condition. The bales shall have a standard cross section of
14 inches by 18 inches. All bales shall be either wire-bound or string-tied. The Contractor may use
either wooden stakes or steel posts to secure the straw bales to the ground. Wooden stakes utilized
for this purpose, shall have minimum dimensions of 2 inches x 2 inches in cross section and shall have
a minimum length of 3 feet. Steel posts (standard "U" or "T" section) utilized for securing straw bales,
shall have a minimum weight of 1.33 pounds per linear foot and a minimum length of 3 feet.

PART 3 EXECUTION
3.1 INSTALLATION OF SILT FENCES

Silt fences shall extend a minimum of 16 inches above the ground surface and shall not exceed 34
inches above the ground surface. Filter fabric shall be from a continuous roll cut to the length of the
barrier to avoid the use of joints. When joints are unavoidable, filter fabric shall be spliced together at a
support post, with a minimum 6 inches overlap, and securely sealed. A trench shall be excavated
approximately 4 inches wide and 4 inches deep on the upslope side of the location of the silt fence.
The 4 inches by 4 inches trench shall be backfilled and the soil compacted over the filter fabric. Silt
fences shall be removed upon approval by the Contracting Officer.

3.2 INSTALLATION OF STRAW BALES

Straw bales shall be placed in a single row, lengthwise on the contour, with ends of adjacent bales
tightly abutting one another. Straw bales shall be installed so that bindings are oriented around the
sides rather than along the tops and bottoms of the bales in order to prevent deterioration of the
bindings. The barrier shall be entrenched and backfilled. A trench shall be excavated the width of a
bale and the length of the proposed barrier to a minimum depth of 4 inches. After the bales are staked
and chinked (gaps filled by wedging with straw), the excavated soil shall be backfilled against the
barrier. Backfill soil shall conform to the ground level on the downhill side and shall be built up to 4
inches against the uphill side of the barrier. Loose straw shall be scattered over the area immediately
uphill from a straw bale barrier to increase barrier efficiency. Each bale shall be securely anchored by
at least two stakes driven through the bale. The first stake or steel post in each bale shall be driven
toward the previously laid bale to force the bales together. Stakes or steel pickets shall be driven a
minimum 18 inches deep into the ground to securely anchor the bales.
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3.3 MAINTENANCE

The Contractor shall maintain the temporary and permanent vegetation, erosion and sediment control
measures, and other protective measures in good and effective operating condition by performing
routine inspections to determine condition and effectiveness, by restoration of destroyed vegetative
cover, and by repair of erosion and sediment control measures and other protective measures. The
following procedures shall be followed to maintain the protective measures.

3.3.1 Silt Fence Maintenance

Silt fences shall be inspected in accordance with paragraph INSPECTIONS. Any required repairs shall
be made promptly. Close attention shall be paid to the repair of damaged silt fence resulting from end
runs and undercutting. Should the fabric on a silt fence decompose or become ineffective, and the
barrier is still necessary, the fabric shall be replaced promptly. Sediment deposits shall be removed
when deposits reach one-third of the height of the barrier. When a silt fence is no longer required, it
shall be removed. The immediate area occupied by the fence and any sediment deposits shall be
shaped to an acceptable grade.

3.3.2 Straw Bale Maintenance

Straw bale barriers shall be inspected in accordance with paragraph INSPECTIONS. Close attention
shall be paid to the repair of damaged bales, end runs and undercutting beneath bales. Necessary
repairs to barriers or replacement of bales shall be accomplished promptly. Sediment deposits shall be
removed when deposits reach one-half of the height of the barrier. Bale rows used to retain sediment
shall be turned uphill at each end of each row. When a straw bale barrier is no longer required, it shall
be removed. The immediate area occupied by the bales and any sediment deposits shall be shaped to
an acceptable grade.

3.4 INSPECTIONS
3.4.1 General

The Contractor shall inspect disturbed areas of the construction site, areas used for storage of
materials that are exposed to precipitation that have not been finally stabilized, stabilization practices,
structural practices, other controls, and area where vehicles exit the site at least once every seven (7)
calendar days and within 24 hours of the end of any storm that produces 0.5 inch or more rainfall at the
site. Where sites have been finally stabilized, such inspection shall be conducted at least once every
month.

3.4.2 Inspections Details

Disturbed areas and areas used for material storage that are exposed to precipitation shall be
inspected for evidence of, or the potential for, pollutants entering the drainage system. Erosion and
sediment control measures identified in the Storm Water Pollution Prevention Plan shall be observed to
ensure that they are operating correctly. Discharge locations or points shall be inspected to ascertain
whether erosion control measures are effective in preventing significant impacts to receiving waters.
Locations where vehicles exit the site shall be inspected for evidence of offsite sediment tracking.

3.4.3 Inspection Reports

For each inspection conducted, the Contractor shall prepare a report summarizing the scope of the
inspection, name(s) and qualifications of personnel making the inspection, the date(s) of the inspection,
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major observations relating to the implementation of the Storm Water Pollution Prevention Plan,
maintenance performed, and actions taken. The report shall be furnished to the Contracting Officer
within 24 hours of the inspection as a part of the Contractor's dailly CQC REPORT. A copy of the
inspection report shall be maintained on the job site.

3.4.4 Monthly Inspection Report and Certification Form for Erosion and Sediment Controls

On the first working day of each month the Contractor shall complete, sign, and submit the original
form to the State of Texas, Office of Pollution Control (OPC). On the first working day of each month
the Contractor shall also furnish one copy of the form submitted to the OPC to the Contracting Officer
as part of the Contractor's daily CQC Report and attach a copy of the completed form to the Plan.
Unless otherwise notified by the OPC, the Contractor shall submit the Monthly Inspection Report and
Certification Forms for an additional two months after the final completion of all storm water pollution
prevention measures required in this contract have been implemented.

-- End Of Section --
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APPENDIX A

GEOTECHNICAL INFORMATION
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SUSTAINMENT BRIGADE
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W912HN-07-X-1012-006

Hole Non@@&@isee
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817411; W 106.411968 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil ;
e number) 8A23-01 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTS?Sep-OQ : COMZIEBE-Tégp-OQ
X VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
> & {{ CONCRETE (11 inches) —
0.9 =4 4 —
] LEAN CLAY (CL) Grab 0.9 —
— brown, moist Sample 2.5 —
25 T —
= / /7] CLAYEY SAND (SC) 8 25 |SPT=435 —
—~ /- /) loose to medium dense, dark 4.0 LL =24; Pl =11 —
=/ 4/} brown to dark tan, moist %-200 = 26 —
= - with calcareous material below 5 24 5.0 SPT =5-10-14 ==
=, feet 6.5 —
= 22 75 |SPT=10-13-9 —
= 9.0 |LL=30;PI=14 —
= %-200 = 20 —
10.0 — —
= | POORLY GRADED SAND (SP) 24 83 10.0 | SPT =8-12-12 —
- medium dense to dense, light 11.5 | Non-Plastic —
e brown, slightly moist —
= 30 78 125 | SPT =8-14-16 —
—] 14.0 | Non-Plastic —
= 38 100 15.0 | SPT =10-18-20 ==
= 16.5 | Non-Plastic —
— %-200 = 4 —
= - very dense below 18 feet ==
= 82/ 11" 83 18.5 | SPT = 18-34-48/ 5" —
— 20.0 | Non-Plastic —
20.0 = —
— Boring Terminated —
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO.  Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-01 m%
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Hole No @2&92
SHEFI; 1 P66

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817233; W 106.412 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil -
e number) 8A23-02 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTE?Sep-OQ : COM;LSE-Tégp-OQ
X VERTICAL ] INCLINED — DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
08 . & ¢{ CONCRETE (10 inches) —
B 1dl S —
e LEAN CLAY (CL) Grab 0.8 ——
= brown, moist Sample 25 —
25 =
= .| CLAYEY SAND (SC) 9 100 25 |SPT=445 =
— loose to medium dense, dark 4.0 —
— beige, moist with trace gravel —
— and calcareous material ——
= 17 100 50 |SPT=6-89 —
— 6.5 LL=32;Pl=12 —
= %-200 = 29 —
7.0 7 —
o .| SILTY SAND (SM) —
= medium dense, light brown, 20 100 75 SPT = 6-9-11 —
e slightly moist, with some gravel 9.0 —
10.0 — i =
= "/ POORLY GRADED SAND (SP) 19 56 10.0 | SPT =8-9-10 —
- medium dense to dense, light 11.5 | Non-Plastic —
- brown, slightly moist, with trace %-200 = 3 —
= gravel —
= 38 78 125 | SPT =10-16-22 —
—] 14.0 | Non-Plastic —
= - very dense below 15 feet 66 100 15.0 | SPT =13-27-36 ==
= 16.5 | Non-Plastic —
= 71 100 18.5 | SPT =21-28-43 —
— 20.0 | Non-Plastic —
20.0 = —
— Boring Terminated —
i NOTES: —
— 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO.  Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-02 m%
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Hole No @g&gﬁ
SHEFI; 1 P66

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817351; W 106.41183 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil i
e number) 8A23-03 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTE?Sep-OQ : COM;LSE-Tégp-OQ
<] VERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
07 & & ¢| CONCRETE (8 inches) —
— LEAN CLAY (CL) Grab 0.7 —
= stiff, brown, moist Sample 2.5 —
25 ==
= ./] CLAYEY SAND (SC) 22 100 25 |SPT=59-13 —
— medium dense, light brown, 4.0 LL =29; Pl =16 —
— moist %-200 = 39 —
= - dense 5 to 6.5 feet 41 89 50 |SPT=9-12-29 ==
= 6.5 |LL=33;PI=13 —
— %-200 = 25 —
= 15 67 7.5 | SPT=10-7-8 —
= 9.0 —
10.0 = —
= | POORLY GRADED SAND (SP) 16 67 10.0 | SPT=7-7-9 —
- medium dense to dense, light 11.5 | Non-Plastic —
e brown, moist, with trace gravel —
— 31 89 125 | SPT=8-11-20 —
—] 14.0 | Non-Plastic —
= 47 72 15.0 | SPT =10-20-27 ==
= 16.5 | Non-Plastic —
e “| - very dense 18.5 to 20 feet 80/ 11" 18.5 | SPT =30-50/ 5" —
— | 20.0 | Non-Plastic —
20.0 = —
— Boring Terminated —
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO.  Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-03 4




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No @&Qﬂ
SHEFI; 1 >0

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.81745; W 106.411717 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil i
e number) 8A23-04 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE 5 STARZTE?Se 09 5 COM;'-SE_Tég 09
<] VERTICAL [ INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
07 & ‘& "'¢| CONCRETE (8 inches) —
— LEAN CLAY (CL) Grab 0.7 —
= brown, moist Sample 25 —
3.0 - 9 67 25 |SPT=5-54 —
:/ /"] CLAYEY SAND (SC) 4.0 |LL=40;PI=27 —
=/ ./ /| loose to medium dense, light %-200 = 40 —
=7 3y brown_, moist with calcareous —
= material 20 94 45 | SPT=4-10-10 =
s 6.0 —
— 16 89 7.5 |SPT=6-8-8 —
_, 9.0 —
10.0 = /. —
] | POORLY GRADED SAND (SP) 18 72 10.0 | SPT =7-8-10 —
- medium dense to dense, light 11.5 | Non-Plastic —
- brown, slightly moist, with some %-200 = 3 —
= gravel —
— 42 83 125 | SPT=11-18-24 —
—] 14.0 | Non-Plastic —
= - | - very dense below 15 feet 68 100 15.0 | SPT =18-28-40 ==
= 16.5 | Non-Plastic —
— 79/ 11" 72 18.5 | SPT =21-44-35/ 5" —
— 20.0 | Non-Plastic —
20.0 = —
— Boring Terminated —
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO.  Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-04 m%




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No @@-gﬁ
SHEFI; 1 P66

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817217, W 106.411532 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil ;
e number) 8A23-05 14, TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTE?Sep- 09 COM;IéETéEgp- 09
X VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Drilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
> & {{ CONCRETE (11 inches) —
0.9 44 —
] LEAN CLAY (CL) Grab 0.9 —
— brown, moist Sample 25 —
3.0 49 67 25 | SPT=3-28-21 =
:// /) CLAYEY SAND (SC) 4.0 —
-/ ./ /] dense, dark biege, moist with —
e A calcareous material —
= 15 100 45 | SPT=12-9-6 =
=, - medium dense below 5 feet 6.0 —
7.0 :' Y4 :_
—. | POORLY GRADED SAND (SP) —
— medium dense to dense, light 27 67 75 SPT=8-12-15 —
— brown, slightly moist, with trace 9.0 | Non-Plastic —
= gravel —
= 36 78 10.0 | SPT=8-16-20 =
= 11.5 | Non-Plastic —
e | - very dense below 12 1/2 feet 70 72 12,5 | SPT= 15-32-38 =
— | 14.0 | Non-Plastic —
= 74 100 15.0 | SPT=19-29-45 ==
= 16.5 | Non-Plastic —
= 73 100 18.5 | SPT=16-31-42 —
—] 20.0 | Non-Plastic —
20.0 = :_
— Boring Terminated —
_ NOTES: —
- 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO. _ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-05 m%




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No @2&9@
SHEFI; 1 P66

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.81741; W 106.411536 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil -
e number) 8A23-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Sergio Gijon 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTE?Sep-OQ : COM;LSE-Tégp-OQ
X VERTICAL ] INCLINED — DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
—.»" & {{ CONCRETE (12 inches) —
- LEAN CLAY (CL) Grab 1.0 —
- brown, moist Sample 25 —
25 T —
= .| CLAYEY SAND (SC) 11 61 25 |SPT=4-5-6 =
— medium dense to dense, dark 4.0 LL=31;PI=17 —
— beige, moist with calcareous %-200 = 26 —
— material ——
= 33 78 45 |SPT=5-11-22 =
= 6.0 —
7.0 7 —
o .| SILTY SAND (SM) —
- medium dense, light brown, 16 72 75 SPT=9-8-8 —
e moist with calcareous material 9.0 Non-Plastic —
=) 19 33 10.0 | SPT=5-7-12 =
11.0 3 B 11.5 | Non-Plastic —
— "'/ POORLY GRADED SAND (SP) —
- very dense, light brown, slightly —
e moist, with some gravel —
= 60 78 125 | SPT=17-26-34 —
—] 14.0 | Non-Plastic —
= 67 15.0 | SPT=13-26-41 —
= 16.5 | Non-Plastic —
= 78 94 18.5 | SPT=26-41-37 —
— 20.0 | Non-Plastic —
20.0 . —
— Boring Terminated —
i NOTES: —
— 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
_ (continues) —
ENG FORM PROJECT ) _ — HOLENO. _ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-06 Mga




Section: APPENDIX A

W912HN-07-X-1012-006

Page 113 of 566
ELEVATION TOP OF HOLE
PROJECT INSTALLATION SHEET 2
Main Cantonment - Sustainment Brigade Facility Fort Worth District OF 2 SHEETS
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE . REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
= 4. Surface resistivity —
- measurements per ASTM —
— G57:r=191.5aR, where r is —
e soil resistivity (ohms-cm), a is —
— spacing (feet) and R is —
— measured resistance (ohms): —
_ a r —
—_ 1 1,264 —
— 2.5 2,585 —
— 5 2490 =
ENG FORM ) PROJECT . _ — HOLE NO. Friday, Febryagueg, 2010
Revised 9-09 1836-A Main Cantonment - Sustainment Brigade Facility 8A2S-06 aﬂgb




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No @&QZ
SHEFI; 1 P66

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.81735; W 106.4114 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil ;
e number) 8A23-07 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Sergio Gijon 15. ELEVATION GROUND WATER (ft) Dry
" STARTED " COMPLETED
6. DIRECTION OF HOLE : :
16. DATEHOLE 25-Sep-09 25-Sep-09
X VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
07 & ‘& "'¢| CONCRETE (8 inches) —
— LEAN CLAY (CL) Grab 0.7 —
= brown, moist Sample 2.5 —
2.0 — —
— | CLAYEY SAND (SC) —
- medium dense, beige, moist with 22 25 SPT= 3-4-18 —
— calcareous material 4.0 LL=32;Pl=18 —
= %-200 = 43 —
=" 11 56 50 |SPT=13-7-4 =
— 6.5 LL=29;PI=9 —
— %-200 = 33 —
8.0 = . 14 75 |SPT=4-6-8 —
—. | POORLY GRADED SAND (SP) 9.0 —
- dense, light brown, slightly moist, —
e with some fine gravel —
= 36 89 10.0 | SPT=9-16-20 =
= 11.5 | Non-Plastic —
= 33 89 125 | SPT=8-15-18 —
—] 14.0 | Non-Plastic —
e | - very dense below 14.5 feet 53 100 14.5 | SPT= 16-22-31 —
—] 16.0 | Non-Plastic —
= 88 78 18.5 | SPT=12-38-50 —
—] 20.0 | Non-Plastic —
200 =} %-200 = 5 —
— Boring Terminated ==
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO. _ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-07 m%




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No @2&9&
SHEFI; 1 P66

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.81725; W 106.4112 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil -
e number) 8A25-08 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Sergio Gijon 15. ELEVATION GROUND WATER (ft) Dry
- STARTED - COMPLETED
6. DIRECTION OF HOLE : :
16. DATEHOLE 28-Sep-09 28-Sep-09
X VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
0.8 = & d{ CONCRETE (9 inches) —
8 O —
— LEAN CLAY (CL) 10 86 0.8 |SPT=4-46 —
— stiff, brown, moist 25 LL=27;Pl=14 —
i %-200 = 57 —
25 T —
=) /| CLAYEY SAND (SC) 12 100 25 |SPT=3-4-9 =
— medium dense to loose, brown, 4.0 LL =30; Pl =16 —
— slightly moist %-200 = 48 —
= - with calcareous material below 5 7 56 5.0 SPT=3-3-4 ==
= /1 feet 65 |LL=25Pl=12 —
— “ 4 - black with some gravel 6 to 7.5 %-200 = 27 —
= 1 feet —
7.5 T 7./ —
= | SILTY SAND (SM) 11 89 75 |SPT=56-5 =
—] loose, light brown, slightly moist, 9.0 Non-Plastic —
— with calcareous material —
= 13 72 10.0 | SPT=4-6-7 =
4 11.5 | Non-Plastic —
12.0 o - :_
] | POORLY GRADED SAND (SP) —
- dense, light brown, slightly moist, 41 89 125 | SPT=8-19-32 —
e with trace fine gravel 14.0 | Non-Plastic —
= 7| - very dense below 14 feet ==
= 77 100 15.0 | SPT=17-26-51 ==
= 16.5 | Non-Plastic —
= 70 100 18.5 | SPT=24-34-36 —
—] 20.0 | Non-Plastic —
20.0 5 . —
— Boring Terminated —
_ NOTES: —
— 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO.  Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-08 m%




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No @2&9@
SHEFI; 1 P66

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817233; W 106.41135 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil i
fle number) 8A2S-09 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Sergio Gijon 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTS?Sep-OQ : COMZIEBE-Tégp-OQ
<] VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND = Drilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT |RECOVERY|INTERVAL (W;;’tzg n.’gc’f e‘;‘f ‘ff’ S‘I?;,fiﬁ Cg’gt) INTERVAL
a b c d e f g h i
07 & ‘& "'¢| CONCRETE (8 inches) —
— LEAN CLAY (CL) Grab 0.7 —
= brown, moist Sample 2.5 —
25 — . =
= ’/] SANDY LEAN CLAY (CL) 16 100 25 | SPT=3-7-9 —
— very stiff, brown, moist 4.0 LL=33;PI=19 —
4.0 - %-200 = 57 —
= -~ | SILTY SAND (SM) ==
- medium dense, brown, slightly —
= moist 24 78 50 |SPT=10-13-11 —
g 6.5 —
—. - black 6 to 7 feet —
_:. - light brown with calcareous =
- material below 7 feet 19 75 SPT=8-10-9 —
— 90 —
10.0 = L =
= | POORLY GRADED SAND (SP) 27 78 10.0 | SPT=10-13-14 —
- medium dense to dense, slightly 11.5 | Non-Plastic —
e moist, light brown, with gravel —
— 49 89 12.5 | SPT=12-20-29 —
—] 14.0 | Non-Plastic —
= - very dense below 15 feet 77 100 15.0 | SPT=28-29-38 ==
= 16.5 | Non-Plastic —
— 78/ 10" 100 18.5 | SPT=22-38-40/ 4" —
— 20.0 | Non-Plastic —
20.0 = —
— Boring Terminated —
_ NOTES: —
— 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO. _ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-09 10




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No @2&&9
SHEFI; 1 P66

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.816621; W 106.412079 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil i
e number) 8A23-10 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Sergio Gijon 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTE?Sep-OQ : COMZIEBE-Tégp-OQ
<] VERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
08 > & {{ CONCRETE (10 inches) —
— 7| CLAYEY SAND (SC) Grab 90 0.8 |SPT=346 —
= ) medium dense to loose, brown, Sample 25 —
— moist, with trace fine gravel —
= 5 89 25 | SPT=52-3 ==
= - black from 3 to 4 feet 40 |LL=26;Pl=11 —
= %-200 = 26 —
= - very loose 5 to 6.5 feet 3 78 5.0 |SPT=2-2-1 ==
- 6.5 —
= 29 72 75 |SPT=12-14-15 —
= 9.0 —
= - dense below 10 feet 34 67 10.0 | SPT=15-14-20 =
— 11.5 LL=28;Pl=15 —
— %-200 = 29 —
12.0 = £ :_
—_ "/ POORLY GRADED SAND (SP) —
j— | dense to very dense, slightly 34 72 125 | SPT=10-15-19 —
e moist, light brown, with trace 14.0 | Non-Plastic ——
= gravel —
= 53 78 15.0 | SPT=18-25-28 ==
= 16.5 | Non-Plastic —
= 68 100 18.5 | SPT=18-28-40 —
—] 20.0 | Non-Plastic —
20.0 — . —
— Boring Terminated —
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO. _ Friday, Febryargurg, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-10 11




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Non@@&&%e
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.816627; W 106.411584 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 8 : 0
fil i
e number) 8A25-11 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Sergio Gijon 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTE?Sep-OQ : COMZIEBE-Tégp-OQ
X< VERTICAL [J INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
07 & & ¢| CONCRETE (8 inches) —
— LEAN CLAY (CL) Grab 0.7 —
= brown, moist Sample 2.5 —
25 ==
= ./] CLAYEY SAND (SC) 7 25 |SPT=3-2-5 —
— loose to medium dense, brown to 4.0 LL =34; Pl =20 —
— dark brown, moist %-200 = 47 —
= - with organic matter 5 to 6 feet 15 100 5.0 SPT=11-9-6 ==
— 6.5 LL =26;Pl=13 —
= %-200 = 38 —
=, - with calcareous material below 20 67 75 | SPT=12-10-10 —
-1 7.5 feet 9.0 —
95 — /. =
= -~ | SILTY SAND (SM) —
—] medium dense, light brown, 18 67 10.0 | SPT=6-8-10 —
— slightly moist, with some gravel 11.5 | Non-Plastic —
1.5 —. - =
= "] POORLY GRADED SAND (SP) —
—] dense, slightly moist, with trace —
= fine gravel 42 89 125 | SPT=10-17-25 =
—] 14.0 | Non-Plastic —
= 70 89 15.0 | SPT=16-26-44 ==
= 16.5 | Non-Plastic —
= %-200 = 3 —
= 55 94 18.5 | SPT=21-27-28 —
—] 20.0 | Non-Plastic —
20.0 = . —
— Boring Terminated —
_ NOTES: —
— 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO. _ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 8A2S-11 12




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop %@&Qﬂ 566
Sree 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817616; W 106.412663 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil i
e number) 10A2S-01 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
" STARTED  COMPLETED
6. DIRECTION OF HOLE : :
16. DATEHOLE 29-Sep-09 29-Sep-09
X VERTICAL ] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY| INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
0.8 T uq CONCRETE (9 inches) —
— -~ .| SILTY SAND (SM) Grab 0.8 ——
— medium dense, brown, slightly Sample 25 —
.} 17 moist —
30 bl 10 128 25 |SPT=4-55 =
:// /) CLAYEY SAND (SC) 4.0 —
=/ /. ] medium dense to dense, dark —
4 beige, moist with calcareous —
- material —
= 36 100 50 |SPT=7-6-30 ==
— 6.5 —
8.0 7 ==
—. | POORLY GRADED SAND (SP) —
j— /| medium dense, light brown, 15 94 8.5 SPT=7-7-8 —
— moist, with some fine gravel 10.0 | Non-Plastic —
10.0 = :_
— Boring Terminated —
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-01 13




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop mgg%e
Shee 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817533; W 106.412383 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil i
e number) 10A25-02 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE 5 STAR;(E)E’Se 09 5 COMF:;'-OE_Tég 09
X VERTICAL ] INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY| INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
> & {{ CONCRETE (12 inches) —
=[] .| SILTY SAND (SM) Grab 1.0 SPT=4-3-4 —
- loose, black, moist with Sample 25 Non-Plastic —
o5 — J1- 1 calcareous material %-200 = 20 —
= -] CLAYEY SAND (SC) 11 25 |SPT=3-3-8 —
— medium dense, dark beige, moist 4.0 LL =30; PI =17 —
= %-200 = 28 —
= 27 50 |SPT=7-9-18 ==
= 6.5 —
= 14 85 |SPT=9-7-7 —
— 10.0 —
10.0 — —
— Boring Terminated —
_ NOTES: —
— 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryargurg, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-02 14




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop w-gﬁwe
Sree 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817233; W 106.41265 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil i
e number) 10A25-03 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
" STARTED  COMPLETED
6. DIRECTION OF HOLE : :
16. DATEHOLE 29-Sep-09 29-Sep-09
<] VERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE ~ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
07 & ‘& "'¢| CONCRETE (8 inches) —
— [ .| SILTY SAND (SM) Grab 73 0.7 SPT=3-4-3 -
= loose, black to light brown, moist | Sample 2.5 —
2.0 — 4 —
— | CLAYEY SAND (SC) —
= calcareous, loose to medium 7 67 25 SPT=4-3-4 —
_— dense, dark beige, moist 4.0 —
=" 18 72 5.0 |SPT=10-8-10 —
- 6.5 —
8.0 — § =
—. | POORLY GRADED SAND (SP) —
j— medium dense, light brown, 20 72 8.5 SPT= 8-9-11 —
— moist, with trace gravel 10.0 | Non-Plastic —
10.0 = :_
— Boring Terminated —
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryargurg, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-03 15




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop @g&gﬂ%e
Shee 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817; W 106.41235 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil ;
e number) 10A25-04 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE § STARZTS?Se 09 : COMFéIbE.Tég 09
X VERTICAL ] INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
0.8 T uq CONCRETE (9 inches) —
— 7] CLAYEY SAND (SC) Grab 86 0.8 | SPT=6-6-4 ——
— loose to very loose, dark brown Sample 25 —
_— to red-brown, moist, with some —
- fine gravel —
= 10 89 25 |SPT=3-4-6 —
— 4.0 —
= 3 50 |SPT=3-1-2 ==
- 6.5 —
8.0 — A —
o - .| SILTY SAND (SM) —
= medium dense, light brown, 11 67 8.5 SPT=6-5-5 —
e slightly moist 10.0 —
10.0 = %-200 = 19 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ _ Friday, Febryargurg, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-04 16




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop wgﬁwe
Shee 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.81675; W 106.412617 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil ;
e number) 10A25-05 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE 5 STARZTS?Se 09 5 COMZIQE.Tég 09
X< VERTICAL [J INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY| INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
07 & ‘& "¢| CONCRETE (8 inches) —
— -.-| SILTY SAND (SM) Grab 82 0.7 SPT= 5-6-5 —
= ‘I medium dense, brown, moist, Sample 25 —
= with trace calcareous material —
= 13 100 25 |SPT=3-58 —
= 4.0 —
45 [T =
= /| CLAYEY SAND (SC) —
— "} medium dense, light brown, 15 89 5.0 SPT=6-8-7 —
— moist, with trace calcareous 6.5 —
— material ——
85 — % ==
= | SILTY SAND (SM) 12 72 85 |SPT=6-7-5 —
—] medium dense, light brown, 10.0 —
10.0 = moist —
— Boring Terminated =
_ NOTES: —
— 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryargurg, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-05 17




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop %&Qﬁwe
Shee 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.816267; W 106.412483 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil i
e number) 10A25-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTS?Se 09 & COMFéle_TéEg 09
<] VERTICAL [ INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE . REMARKS COMPOSITE
LEGEND L (Drilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL weathering, etc., if significant) INTERVAL
a b c d e f g h i
07 & ‘& "¢| CONCRETE (8 inches) —
— | CLAYEY SAND (SC) 5 0.7 SPT=2-3-2 —
= loose to medium dense, light 2.2 —
_— brown, moist, with calcareous —
= material —
=¥ 20 67 25 |SPT=5-8-12 —
= 4.0 —
= 16 50 |SPT=11-10-6 ==
— 6.5 —
= - with gravel below 8.5 feet ==
= 15 85 |SPT=7-8-7 —
] 10.0 LL=21;Pl=8 —
10.0 = %-200 = 24 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-06 18




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop mgijee
Shee 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.816868; W 106.411886 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil ;
e number) 10A25-07 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE 5 STAR;(E)E’Se 09 5 COMF:;'-OE_Tég 09
X VERTICAL ] INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
07 & & ¢| CONCRETE (8 inches) —
— LEAN CLAY (CL) 9 0.7 SPT= 3-4-5 —
= stiff, brown, moist 2.2 —
25 ==
= ./] CLAYEY SAND (SC) 13 25 |SPT=6-7-6 —
— medium dense to loose, brown, 4.0 LL = 36; Pl =23 —
— moist, with trace calcareous %-200 = 47 —
— material —
= 9 50 |SPT=4-45 ==
= 6.5 —
85 /. =
= | SANDY LEAN CLAY (CL) 27 85 |SPT=13-13-14 —
— very stiff, light brown, slightly 10.0 —
100 = moist with trace gravel %-200 = 55 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-07 19




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop mg_g%e
Sree 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817033; W 106.411483 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil i
e number) 10A25-08 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
" STARTED  COMPLETED
6. DIRECTION OF HOLE : :
16. DATEHOLE 29-Sep-09 29-Sep-09
<] VERTICAL [ INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19. GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE ~ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
08 > & '{{ CONCRETE (10 inches) —
—=7/.7/*/| SANDY LEAN CLAY 5 08 |SPT=2-32 —
20 = 7 firm, moist, brown 2.3 —
= ] CLAYEY SAND (SC) ==
- very dense, moist, with 76 50 25 SPT= 14-36-40 —
— calcareous material 4.0 —
_:. - medium dense below 5 feet 20 5.0 SPT=12-10-10 =
— 6.5 LL =42; Pl =21 —
— %-200 = 26 —
8.0 = 4 —
- ” /) SANDY LEAN CLAY (CL) —
= hard, light brown, slightly moist 31 72 8.5 SPT=9-15-16 —
_— 10.0 |LL=37;Pl=23 =
10.0 %-200 = 54 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-08 ar%0




Section: APPENDIX A W912HN-07-X-1012-006

Hole Noo 40APE 09566
DIVISION INSTALLATION SHEE 1

DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.816254; W 106.411371 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and - SAMPLES TAKEN : 4 : 0
fil : -
e number) : 10A25-09 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE ; STAR;S?Sep-OQ : COMF(;IEI)E-Tégp-OQ
] VERTICAL ] INCLINED DEG. FROM VERT. '
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
08 . & ¢{ CONCRETE (10 inches) —
B a0 S —
— FILL: CLAYEY SAND (SC) 6 0.8 SPT=2-4-2 ——
LI~~~  loose to medium dense, light 2.3 —
— brown, moist, with calcareous —
—] material and glass fragments —
3.0 = 14 25 |SPT=7-86 ==
= | CLAYEY SAND (SC) 4.0 —
- medium dense, light brown, —
e moist, with calcareous material —
= 10 50 |SPT=5-2-8 =
— 6.5 —
7.5 — /. —
= ~“| POORLY GRADED SAND (SP) =
—] medium dense, light brown, —
= slightly moist, with gravel 18 8.5 SPT=9-10-8 —
= 10.0 —
10.0 — —
— Boring Terminated —
_ NOTES: —
— 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryargurg, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-09 ar%




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop maﬂ%e
Sree 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.816767; W 106.4113 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil -
e number) 10A25-10 14, TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STARZTS?Se 09 COMZIEBEE(Z 09
X VERTICAL ] INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
08 . & ¢{ CONCRETE (10 inches) —
B a0 S —
— FILL: LEAN CLAY (CL) 10 94 0.8 SPT=5-6-4 ——
—Fa~~~A stiff, brown, moist 2.3 —
— - soft 2.5 to 4 feet 3 83 25 |SPT=1-1-2 —
- 4.0 —
45 — =
= FILL: CLAYEY SAND (SC) —
—] loose, brown, moist, with some 10 5.0 SPT=6-6-4 —
— calcareous material 6.5 —
65 — - rubber and glass fragments 5 to ——
== ~on_ 6.5 feet / —
— -/| CLAYEY SAND (SC) ——
— loose to medium dense, brown, —
_ moist, with some calcareous —
—_ material —
= - with gravel 8. 5 to 10 feet 22 67 85 |SPT=10-12-10 —
] 10.0 LL =33; Pl =20 —
10.0 . %-200 = 42 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-10 m%2




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop 40428 1566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.816783; W 106.410917 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil i
e number) 10A25-11 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE 5 STAR;(E)E’Se 09 5 COMF:;'-OE_Tég 09
<] VERTICAL [ INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE . REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
08 =% & 'q| CONCRETE (10 inches) —
— 7| CLAYEY SAND (SC) 7 0.8 |SPT=54-3 —
— ) loose to medium dense, light 2.3 —
— brown, slightly moist, with —
—] calcareous material —
= 12 25 |SPT=5-6-6 —
= 40 |LL=38;Pl=24 —
— %-200 = 24 —
= - very dense 5 to 6.5 feet 52 50 |SPT=13-26-26 ==
- 6.5 —
= 14 85 |SPT=7-7-7 —
] 10.0 LL=31;Pl=20 —
10.0 %-200 = 28 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-11 M%S




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop ma@%e
Sree 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.816967; W 106.411133 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil ;
e number) 10A25-12 14, TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STAFgS?Se 09 ; COMFéIbE_TéEg 09
X VERTICAL ] INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY| INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
> & '{{ CONCRETE (12 inches) —
1.0 54 4 =
V7 ”/ /] SANDY LEAN CLAY (CL) 3 67 1.0 SPT= 3-2-1 —
= soft, brown, moist 2.5 —
3.0 5 ‘. 19 25 |SPT=8-11-8 —
=3 | SILTY SAND (SMm) 4.0 —
—_ medium dense, brown, moist, —
e with lean clay pockets —
= - dark brown 5 to 7 feet 14 50 |SPT=3-3-11 —
— 6.5 Non-Plastic —
75 — C ==
e | POORLY GRADED SAND (SP) —
—] medium dense, light brown, —
= slightly moist 16 85 SPT=7-8-8 =
— 10.0 | Non-Plastic —
100 3 %-200 = 5 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryargurg, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-12 aﬂ%4




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop w-aﬁ%e
Shee 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817067; W 106.410883 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN - DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil i
e number) 10A25-13 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE : STAR;(E)E’Se 09 COMF:;'-OE_Tég 09
<] VERTICAL [ INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE . REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
08 > & '{{ CONCRETE (10 inches) —
—"}-] [ SILTY SAND (SM) 12 08 |SPT=584 ——
j— medium dense, brown, moist, 2.3 —
2.0 ————~-n_ with some clay 1 —
-4 /] CLAYEY SAND (SC) —
i /A medium dense, brown, moist, " 2.5 SPT=4-6-5 —
= with calcareous material 4.0 —
=" 13 50 |SPT=6-6-7 =
- 6.5 —
8.0 /7. =
) - .| SILTY SAND (SM) —
- ‘| medium dense, light brown, 15 8.5 SPT= 8-7-8 —
e moist, with traces of gravel 10.0 —
10.0 = —
— Boring Terminated —
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-13 M%S




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop %&aﬂ%e
Shee 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817317; W 106.411 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil ;
e number) 10A25-14 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE 5 STAR;(E)E’Se 09 5 COMF:;'-OE_Tég 09
X VERTICAL ] INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT | RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
1 u <7 CONCRETE (10 inches) —
1.0 =<4 —
— /) CLAYEY SAND (SC) 8 1.0 SPT= 3-5-3 —
—_ loose to medium dense, brown, 2.5 —
— moist ==
= 18 25 |SPT=5-11-7 —
= 4.0 —
45 - /. =
= | SILTY SAND (SM) —
— medium dense, brown, moist 20 5.0 SPT=4-10-10 —
= 6.5 —
7.5 : =
= | CLAYEY SAND (SC) —
— dense, light brown, moist —
= 33 85 |SPT=8-14-17 —
= 10.0 LL=33;Pl=19 —
10.0 %-200 = 34 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ _ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-14 M%G




Section: APPENDIX A

W912HN-07-X-1012-006

Hole Nop maﬁ%e
Shee 1

DIVISION INSTALLATION
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT . _ N 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
Main Cantonment - Sustainment Brigade Facility 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss; N 31.817567; W 106.410867 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants (SW), Inc. 13. TOTAL NO. OF OVERBURDEN _ DISTURBED “UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN : 4 : 0
fil i
e number) 10A25-15 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE 5 STAR;(E)E’Se 09 5 COMF:;'-OE_Tég 09
<] VERTICAL [ INCLINED DEG. FROM VERT. P P
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) 0 (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 0 (ft) Carlos Serrano, E.I.T.
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE . REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  |RECOVERY|INTERVAL (weathgering, etc., if signiﬁcagt) INTERVAL
a b c d e f g h i
08 . & ¢{ CONCRETE (10 inches) —
B a0 S —
— FILL: CLAYEY SAND (SC) 14 0.8 SPT=4-6-8 ——
20 o~~~ medium dense, brown, moist 2.3 —
= FILL: SILTY SAND (SM) —
- medium dense, light brown, 20 25 SPT=4-11-9 —
= moist, with trace clay 4.0 —
= 5 50 |SPT=6-3-2 ==
— 6.5 —
— - with asphalt and glass fragments —
7.0 4 6 to 7 feet —
- | CLAYEY SAND (SC) —
- medium dense, beige, moist, —
e with calcareous material —
= 16 85 |SPT=9-8-8 —
= 10.0 |LL=21;PI=9 —
100 — / %-200 = 18 —
— Boring Terminated =
_ NOTES: —
] 1. Free water was not observed —
j— during drilling operations. —
e 2. Backfilled with soil —
— cuttings-cement grout. —
— 3. Boring location coordinates in —
— NAD 83, in decimal degrees. —
ENG FORM PROJECT ) _ — HOLENO_ __ Friday, Febryarguig, 2010
Revised 9-09 1836 Main Cantonment - Sustainment Brigade Facility 10A2S-15 m%?
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W912HN-07-X-1012-006
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KEY TO TERMS AND SYMBOLS

SOIL TERMS
N £ ]
a4 I, \1,
“~{ CALCAREOUS - — | PEAT
WY
// CALICHE SAND

~| SANDY

CLAYEY SILT
b~
o G |
=3 DQ
090 GRAVEL SILTY
J
o)
b o | GRAVELLY FILL

SAMPLE TYPES

A
A
AIR Al Mub
ROTARY +| ROTARY
\
GRAB § NO
SAMPLE NN RECOVERY
:[| CORE |:|:| NX CORE
ﬂ:ﬂ GEOPROBE i TEXAS CONE
SAMPLER PENETROMETER

EEpEa=y |

ROCK TERMS OTHER
T
T II
I || I CHALK LIMESTONE ASPHALT
/7
/
7 ¥
A
% 77/ 1 CLAYSTONE MARL 2 A | BASE
= 4
P CLAY-SHALE 4 METAMORPHIC QA CONCRETE/CEMENT
% O
CONGLOMERATE SANDSTONE BRICKS /
Q PAVERS
-
9% |
o
DOLOMITE SHALE Rs ;‘ 4 WASTE
o
X T T
< dHi
% x IGNEOUS | | | | | | SILTSTONE NO INFORMATION

WELL CONSTRUCTION AND PLUGGING MATERIALS

V

BENTONITE &
BLANK PIPE /A BENTONITE CUTTINGS
] SCREEN CEMENT GROUT ‘' CONCRETE/CEMENT

SHELBY TUBE

SPLIT BARREL

SPLIT SPOON

CUTTINGS SAND
b
o d q
JOGDQ
bQ Q GRAVEL VOLCLAY

STRENGTH TEST TYPES

() POCKET PENETROMETER

& TORVANE

&® UNCONFINED COMPRESSION

A TRIAXIAL COMPRESSION
UNCONSOLIDATED-UNDRAINED
TRIAXIAL COMPRESSION

U] CONSOLIDATED-UNDRAINED

NOTE: VALUES SYMBOLIZED ON BORING LOGS REPRESENT
SHEAR STRENGTHS UNLESS OTHERWISE NOTED

PROJECT NO. AEA09-059-00

Raba-Kistner

REVISED 02/2005

FIey. FRAURE a0
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KEY TO TERMS AND SYMBOLS (CONT'D)

RELATIVE DENSITY

Penetration

Resistance Relative
Blows per ft Density

0 - 4 Very Loose

4 - 10 Loose
10 - 30 Medium Dense
30 - 50 Dense

> 50 Very Dense

B = Benzene

T = Toluene

E = Ethylbenzene

X = Total Xylenes

BTEX = Total BTEX

ND = Not Detected
NA = Not Analyzed

ppm = Parts Per Million

TPH = Total Petroleum Hydrocarbons

NR = Not Recorded/No Recovery
OVA = Organic Vapor Analyzer

TERMINOLOGY

Terms used in this report to describe soils with regard to their consistency or conditions are in general accordance with the discussion
presented in Article 45 of SOILS MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sons, Inc., 1967, using
the most reliable information available from the field and laboratory investigations. Terms used for describing soils according to their
texture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in American
Society for Testing and Materials D2487-06 and D2488-00, Volume 04.08, Soil and Rock; Dimension Stone; Geosynthetics; 2005.

The depths shown on the boring logs are not exact, and have been estimated to the nearest half-foot. Depth measurements may be
presented in a manner that implies greater precision in depth measurement, i.e 6.71 meters.
interpret this information only within the stated half-foot tolerance on depth measurements.

COHESIVE STRENGTH

Resistance Cohesion
Blows per ft Consistency TSF
0 -2 Very Soft 0 - 0.125
2 -4 Soft 0.125 - 0.25
4 -8 Firm 0.25 - 05
8 - 15 Stiff 05 - 1.0
15 - 30 Very Stiff 1.0 - 2.0
> 30 Hard > 2.0
ABBREVIATIONS
Qam, Qas, Qal = Quaternary Alluvium
Qat = Low Terrace Deposits
Qbc = Beaumont Formation
Qt = Fluviatile Terrace Deposits
Qao = Seymour Formation
Qle = Leona Formation
Q-Tu = Uvalde Gravel
Ewi = Wilcox Formation
Emi = Midway Group
Mc = Catahoula Formation
El = Laredo Formation
Kknm = Navarro Group and Marlbrook
Marl
Kpg = Pecan Gap Chalk
Kau = Austin Chalk
Raba-Kistner

REVISED 02/2005

The reader should understand and

PLASTICITY
Plasticity Degree of
Index Plasticity

0-5 None

5-10 Low
10 - 20 Moderate
20 - 40 Plastic

> 40 Highly Plastic

Kef = Eagle Ford Shale

Kbu = Buda Limestone

Kdr = Del Rio Clay
Kft = Fort Terrett Member

Kgt = Georgetown Formation

Kep = Person Formation

Kek Kainer Formation

Kes = Escondido Formation

Kew Walnut Formation

Kgr = Glen Rose Formation

Kgru = Upper Glen Rose Formation
Kgrl = Lower Glen Rose Formation
Kh = Hensell Sand

PROJECT NO. AEA09-059-00

FIey. FRGURE a0
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KEY TO TERMS AND SYMBOLS (CONT'D)

TERMINOLOGY
SOIL STRUCTURE

Slickensided Having planes of weakness that appear slick and glossy.

Fissured Containing shrinkage or relief cracks, often filled with fine sand or silt; usually more or less vertical.
Pocket Inclusion of material of different texture that is smaller than the diameter of the sample.

Parting Inclusion less than 1/8 inch thick extending through the sample.

Seam Inclusion 1/8 inch to 3 inches thick extending through the sample.

Layer Inclusion greater than 3 inches thick extending through the sample.

Laminated Soil sample composed of alternating partings or seams of different soil type.

Interlayered Soil sample composed of alternating layers of different soil type.

Intermixed Soil sample composed of pockets of different soil type and layered or laminated structure is not evident.
Calcareous Having appreciable quantities of carbonate.

Carbonate Having more than 50% carbonate content.

SAMPLING METHODS

RELATIVELY UNDISTURBED SAMPLING

Cohesive soil samples are to be collected using three-inch thin-walled tubes in general accordance with the Standard Practice for
Thin-Walled Tube Sampling of Soils (ASTM D1587) and granular soil samples are to be collected using two-inch split-barrel
samplers in general accordance with the Standard Method for Penetration Test and Split-Barrel Sampling of Soils (ASTM D1586).
Cohesive soil samples may be extruded on-site when appropriate handling and storage techniques maintain sample integrity and
moisture content.

STANDARD PENETRATION TEST (SPT)

A 2-in.-OD, 1-3/8-ID split spoon sampler is driven 1.5 ft into undisturbed soil with a 140-pound hammer free falling 30 in. After the
sampler is seated 6 in. into undisturbed soil, the number of blows required to drive the sampler the last 12 in. is the Standard
Penetration Resistance or "N" value, which is recorded as blows per foot as described below.

SPLIT-BARRELL SAMPLER DRIVING RECORD

Blows Per Foot Description
25 .................................................................. 25 blOWS drOVe Sampler 12 inCheS, after mma| 6 inCheS Of Seating.
50/7" .................................................................. 50 blOWS drOVe Sampler 7 inCheS, after |n|t|a| 6 inCheS Of Seating.
Ref/3" .................................................................. 50 blOWS drOVe Sampler 3 inCheS during |n|t|a| G_inch Seating intervaL

NOTE: To avoid damage to sampling tools, driving is limited to 50 blows during or after seating interval.

PROJECT NO. AEA09-059-00
Raba-Kistner

REVISED 02/2005 Friday, Ilzzt?grblﬁrﬁ:( ]29802 10
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PROJECT NAME:

RESULTS OF SOIL SAMPLE ANALYSES

Main Cantonment - Sustainment Brigade Facility
Stennis Street at Carrington Road
Fort Bliss, Texas

FILE NAME: AEA09-059-00 SBF.GPJ 10/27/2009
. Sample Water - . - Dry Unit Shear
"Ror? D(efg)‘t’h o Corten Uit | Umit | index’ | USCS | Weight | %200 | stentn | St
8A2S-01| 0.9to2.5
251t04.0 8 10 24 13 11 SC 26
5.0t06.5 24
7.5109.0 22 12 30 16 14 SC 20
10.0to 11.5 24 NP
12.5t0 14.0 30 NP
15.0to0 16.5 38 3 NP SP 4
18.5t020.0 | 82/ 11" NP
8A2S-02| 0.8t02.5
251t04.0 9
5.0t06.5 17 13 32 20 12 SC 29
7.5109.0 20
10.0to 11.5 19 3 NP SP 3
12.5t0 14.0 38 NP
15.0t0 16.5 66 NP
18.51t0 20.0 71 NP
8A2S-03| 0.7t02.5
251t04.0 22 15 29 13 16 SC 39
5.0t06.5 41 13 33 20 13 SC 25
7.5109.0 15
10.0to 11.5 16 NP
12.5t0 14.0 31 NP
15.0t0 16.5 47 NP
18.5t020.0 | 80/ 11" NP
8A2S-04| 0.7t02.5
251t04.0 9 19 40 13 27 SC 40
451t06.0 20
5.0 12 28 18 10 SC 29
7.5109.0 16
10.0to 11.5 18 3 NP SP 3
12.5t0 14.0 42 NP
15.0t0 16.5 68 NP
18.5t020.0 | 79/ 11" NP
8A2S-05| 0.9t02.5
251t04.0 49
451t06.0 15
5.0 16 33 22 11 SC 30
7.5109.0 27 NP
10.0to 11.5 36 NP

CU = Consolidated Undrained Triaxial

PP = Pocket Penetrometer TV = Torvane

UC = Unconfined Compression

Raba-Kistner

FV = Field Vane UU = Unconsolidated Undrained Triaxial

PROJECT NO. AEA09-059-00

Friday, Flgll&rltﬁ% JZ%az
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Raba-Kistner

RESULTS OF SOIL SAMPLE ANALYSES
PROJECT NAME: Main Cantonment - Sustainment Brigade Facility
Stennis Street at Carrington Road
Fort Bliss, Texas
FILE NAME: AEA09-059-00 SBF.GPJ 10/27/2009
. Sample Water - . - Dry Unit Shear
"Ror? D(efg)‘t’h o Corten Uit | Umit | index’ | USCS | Weight | %200 | stengtn | S
8A2S-05| 12.5t0 14.0 70 NP
15.0t0 16.5 74 NP
18.510 20.0 73 NP
8A2S-06| 1.0t025
251t04.0 11 15 31 14 17 SC 26
45106.0 33
7.5109.0 16 NP
10.0to 11.5 19 NP
12.510 14.0 60 NP
15.0t0 16.5 67 NP
18.510 20.0 78 NP
8A2S-07| 0.7t025
251t04.0 22 17 32 14 18 SC 43
5.0t0 6.5 11 15 29 20 9 SC 33
7.51t09.0 14
10.0to 11.5 36 NP
12.510 14.0 33 NP
14.510 16.0 53 NP
18.510 20.0 88 2 NP SP 5
8A2S-08| 0.8t025 10 19 27 13 14 CL 57
251t04.0 12 18 30 14 16 SC 48
5.0t0 6.5 7 11 25 13 12 SC 27
7.51t09.0 11 NP
10.0to 11.5 13 NP
12.510 14.0 41 NP
15.0t0 16.5 77 NP
18.510 20.0 70 NP
8A2S-09| 0.7t025
251t04.0 16 20 33 14 19 CL 57
5.0t0 6.5 24
7.51t09.0 19
10.0to 11.5 27 NP
12.510 14.0 49 NP
15.0t0 16.5 77 NP
18.5t020.0 | 78/ 10" NP
8A2S-10| 0.8to25 10
251t04.0 5 14 26 15 11 SC 26
5.0t0 6.5 3
7.5109.0 29
PP = Pocket Penetrometer TV = Torvane UC = Unconfined Compression FV = Field Vane UU = Unconsolidated Undrained Triaxial
CU = Consolidated Undrained Triaxial PROJECT NO. AEA09-059-00

Friday, Flgll&rltﬁ% JZ%bz
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RESULTS OF SOIL SAMPLE ANALYSES
PROJECT NAME: Main Cantonment - Sustainment Brigade Facility
Stennis Street at Carrington Road
Fort Bliss, Texas
FILE NAME: AEA09-059-00 SBF.GPJ 10/27/2009
. Sample Water - . - Dry Unit Shear
"Ror? D(efg)‘t’h o Corten Uit | Umit | index’ | USCS | Weight | %200 | stentn | S
8A2S-10| 10.0to 11.5 34 11 28 13 15 SC 29
12.510 14.0 34 NP
15.0t0 16.5 53 NP
18.510 20.0 68 NP
8A2S-11| 0.7t025
251t04.0 7 17 34 14 20 SC 47
5.0t0 6.5 15 10 26 13 13 SC 38
7.51t09.0 20
10.0to 11.5 18 NP
12.510 14.0 42 NP
15.0t0 16.5 70 2 NP SP 3
18.510 20.0 55 NP
10A2S-01| 0.8t0 2.5
251t04.0 10
5.0t0 6.5 36
8.5t0 10.0 15 NP
10A2S-020 1.0t0 2.5 7 11 NP SM 20
251t04.0 11 11 30 13 17 SC 28
5.0t0 6.5 27
8.5t0 10.0 14
10A2S-03 0.7t0 2.5 7
251t04.0 7
5.0t0 6.5 18
8.5t0 10.0 20 NP
10A2S-04 0.8t0 2.5 10
251t04.0 10
5.0t0 6.5 3
8.5t0 10.0 11 9 19
10A2S-05 0.7t02.5 11
251t04.0 13
5.0t0 6.5 15
8.5t0 10.0 12
10A2S-06 0.0to 0.7
0.7t0 2.2 5
251t04.0 20
5.0t0 6.5 16
8.5t0 10.0 15 11 21 13 8 SC 24
10A2S-07| 0.0t0 0.7
0.7t0 2.2 9
PP = Pocket Penetrometer TV = Torvane UC = Unconfined Compression FV = Field Vane UU = Unconsolidated Undrained Triaxial
CU = Consolidated Undrained Triaxial PROJECT NO. AEA09-059-00
Raba-Kistner

Friday, Fﬂ&xﬂ% ]29902
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RESULTS OF SOIL SAMPLE ANALYSES
PROJECT NAME: Main Cantonment - Sustainment Brigade Facility
Stennis Street at Carrington Road
Fort Bliss, Texas
FILE NAME: AEA09-059-00 SBF.GPJ 10/27/2009
. Sample Water - . - Dry Unit Shear
"Ror? D(efg)‘t’h o Corten Uit | Umit | index’ | USCS | Weight | %200 | stentn | S
10A2S-07| 2.5t04.0 13 19 36 13 23 SC 47
5.0t0 6.5 9
8.5t0 10.0 27 16 55
10A2S-08 0.0t0 0.8
0.8t02.3 5
251t04.0 76
5.0t06.5 20 18 42 21 21 SC 26
8.5t0 10.0 31 20 37 14 23 CL 54
10A2S-09 0.0t0 0.8
0.8t02.3 6
251t04.0 14
5.0t0 6.5 10
8.5t0 10.0 18
10A2S-10 0.0t0 0.8
0.8t02.3 10
251t04.0 3
5.0t0 6.5 10
8.5t0 10.0 22 17 33 13 20 SC 42
10A2S-11| 0.0t0 0.8
0.8t02.3 7
251t04.0 12 10 38 14 24 SC 24
5.0t0 6.5 52
8.5t0 10.0 14 11 31 11 20 SC 28
10A2S-120 0.0t0 1.0
1.0t0 25 3
251t04.0 19
5.0t06.5 14 NP
8.5t0 10.0 16 5 NP SP 5
10A2S-13 0.0t0 0.8
0.8t02.3 12
251t04.0 11
5.0t0 6.5 13
8.5t0 10.0 15
10A2S-14 0.0t0 1.0
1.0t025 8
251t04.0 18
5.0t06.5 20
8.5t0 10.0 33 14 33 14 19 SC 34
10A2S-15 0.0t0 0.8
PP = Pocket Penetrometer TV = Torvane UC = Unconfined Compression FV = Field Vane UU = Unconsolidated Undrained Triaxial
CU = Consolidated Undrained Triaxial PROJECT NO. AEA09-059-00

Raba-Kistner
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RESULTS OF SOIL SAMPLE ANALYSES

PROJECT NAME: Main Cantonment - Sustainment Brigade Facility
Stennis Street at Carrington Road
Fort Bliss, Texas

FILE NAME: AEA09-059-00 SBF.GPJ 10/27/2009
. Sample Water - . - Dry Unit Shear
"Ror? D(efg)‘t’h o Corten Uit | Umit | index’ | USCS | Weight | %200 | stentn | S
10A2S-15 0.8t02.3 14
251t04.0 20
5.0t06.5 5
8.51t0 10.0 16 8 21 12 9 SC 18

PP = Pocket Penetrometer TV = Torvane UC = Unconfined Compression FV = Field Vane UU = Unconsolidated Undrained Triaxial

CU = Consolidated Undrained Triaxial PROJECT NO. AEA09-059-00
Raba-Kistner Friday, Fﬁt&gbﬁ% :E%ez 10




Section: APPENDIX A

W912HN-07-X-1012-006

Klstner

TBPE Firm Registration No. F-3257

7002 Commerce
El Paso, Texas 79915
(915) 778-5233
(915) 779-8301 fax
www.rkci.com

Main Cantonment - Sustainment Brigade

Stennis Street at Carrington Road

Facility

Eort Bli
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100 | g I ;#T\LJ\IIII TTTT T 7T
% ‘ : T\
90
N
85 SN
80 \g \Q
75 : Q\
70 \x\\
65 §
T :
S 60 \'
2 \\
& >° 5
5 s0 5 \
z b
[T :
E 45 3
Z :
L :
2 40 ;
L :
v 5 |
; R
25 :
2 ) x
15 \
: Nl
5 :
0\:
0 : : ﬁ
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND : SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
Je 8A2S-01 25 CLAYEY SAND(SC) 24 13 11
s|x| 8A2S-01 7.5 CLAYEY SAND with GRAVEL(SC) 30 16 14
EA 8A2S-01 15.0 POORLY GRADED SAND(SP) NP | 0.84 | 2.35
gl* 8A2S-02 5.0 CLAYEY SAND(SC) 32 20 12
z]©| 8A2S-02 10.0 POORLY GRADED SAND with GRAVEL(SP) NP | 0.63 | 6.07
§ Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
21®| 8A2S-01 25 25 0.425 0.09 12.0 61.9 26.1
£]x| 8A2S-01 7.5 25 0.957 0.158 20.0 60.4 19.6
e
;IA 8A2S-01 15.0 9.5 0.371 0.222 0.158 1.0 95.1 3.9
gl* 8A2S-02 5.0 19 0.425 0.078 7.0 63.8 29.2
slo| 8A2S-02 10.0 19 1.076 0.347 0.177 15.0 82.2 2.8
% GRAIN SIZE DISTRIBUTION
<
2
&
O
:<

FIGURE 30
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PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

0.

1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse |

fine

coarse |

medium |

fine

SILT OR CLAY

Specimen Identification

Classification

LL

PL

PI

Cc Cu

8A2S-03

2.5

CLAYEY SAND(SC)

29

13

16

8A2S-03

5.0

CLAYEY SAND(SC)

33

20

13

8A2S-04

2.5

CLAYEY SAND(SC)

40

13

27

8A2S-04

5.0

CLAYEY SAND(SC)

28

18

10

8A2S-04

10.0

POORLY GRADED SAND with GRAVEL(SP)

NP

0.56 |11.12

Specimen Identification

D100

D60

D30

D10

%Gravel

%Sand

%Silt

%Clay

8A2S-03

2.5

19

0.177

6.0

54.7

39.3

8A2S-03

5.0

19

0.579

0.098

8.0

66.9

251

8A2S-04

2.5

9.5

0.161

2.0

57.9

40.1

8A2S-04

5.0

19

0.53

0.079

13.0

57.9

29.1

8A2S-04

10.0

25

2

0.447

0.18

31.0

65.7

3.3

R-K GRAIN SIZE AEA09-059-00 LDRC AT FT. BLISS.GPJ RKCL.GDT 10/27/09

Klstner

TBPE Firm Registration No. F-3257

7002 Commerce

El Paso, Texas 79915
(915) 778-5233

(915) 779-8301 fax
www.rkci.com

GRAIN SIZE DISTRIBUTION

Facility
Stennis Street at Carrington Road

Eort Bli

Main Cantonment - Sustainment Brigade

FIGURE 31
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6 4 3 2 15 1 1/23/8 3 4 6 810 1416 20 30 40 50 60 100140200
100 T : 11 N T[T T 1] TTTT T 1T
% é N
: N A : z
90 ' \T\ : }
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND : SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
_|® 8A2S-05 5.0 CLAYEY SAND(SC) 33 22 11
s|x| 8A2S-06 25 CLAYEY SAND(SC) 31 14 17
f A| 8A2S-07 25 CLAYEY SAND(SC) 32 14 18
gl* 8A2S-07 5.0 CLAYEY SAND(SC) 29 20 9
z]©| 8A2S-07 18.5 POORLY GRADED SAND with GRAVEL(SP) NP | 0.89 {11.80
§ Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
2]®| 8A2S-05 5.0 19 0.425 0.075 11.0 59.0 30.0
x| 8A2S-06 25 19 0.539 0.092 10.0 64.2 25.8
e
;IA 8A2S-07 25 19 0.144 7.0 49.7 43.3
gl* 8A2S-07 5.0 19 0.398 11.0 56.4 32.6
slo| 8A2S-07 18.5 19 2.181 0.6 0.185 22.0 73.5 4.5
7002 Commerce GRAIN SIZE DISTRIBUTION
N El Paso, Texas 79915 Main Cantonment - Sustainment Brigade
o I{ i stm (915) 778-5233 Facilit
% er (915) 779-8301 fax Stennis Street at Cgrrin ton Road
g TBPE Firm Registration No. F-3257 www.rkci.com Fort Bl g
& Q ]

FIGURE 32
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND : SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
_]®| 8A2S-08 0.8 SANDY LEAN CLAY(CL) 27 13 14
s|x| 8A2S-08 25 CLAYEY SAND(SC) 30 14 16
f A| 8A2S-08 5.0 CLAYEY SAND(SC) 25 13 12
gl* 8A2S-09 25 SANDY LEAN CLAY(CL) 33 14 19
z]©| 8A2S-10 25 CLAYEY SAND(SC) 26 15 11
§ Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
2]®| 8A2S-08 0.8 9.5 0.087 1.0 42.3 56.7
x| 8A2S-08 25 19 0.116 3.0 48.6 48.4
e
;IA 8A2S-08 5.0 19 0.332 0.086 12.0 61.4 26.6
gl* 8A2S-09 25 9.5 0.085 1.0 421 56.9
slo| 8A2S-10 25 9.5 0.243 0.084 3.0 70.6 26.4
7002 Commerce GRAIN SIZE DISTRIBUTION
N El Paso, Texas 79915 Main Cantonment - Sustainment Brigade
o I{ i stm (915) 778-5233 Facilit
% er (915) 779-8301 fax Stennis Street at Cgrrin ton Road
g TBPE Firm Registration No. F-3257 www.rkci.com Fort Bl g
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coarse| medium |

fine
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Specimen Identification

Classification

LL

PL

PI

Cc Cu

8A2S-10

10.0

CLAYEY SAND with GRAVEL(SC)

28

13

15

8A2S-11

2.5

CLAYEY SAND(SC)

34

14

20

8A2S-11

5.0

CLAYEY SAND(SC)

26

13

13
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15.0

POORLY GRADED SAND with GRAVEL(SP)

NP

0.99 | 8.58
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1.0

SILTY SAND (SM)

NP

Specimen Identification

D100

D60 D30

D10

%Gravel

%Sand

%Silt

%Clay
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10.0

25
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55.1
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R-K GRAIN SIZE AEA09-059-00 LDRC AT FT. BLISS.GPJ RKCL.GDT 10/27/09

Klstner

TBPE Firm Registration No. F-3257

7002 Commerce
El Paso, Texas 79915
(915) 778-5233
(915) 779-8301 fax
www.rkci.com

GRAIN SIZE DISTRIBUTION

Facility
Stennis Street at Carrington Road
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Main Cantonment - Sustainment Brigade
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Main Cantonment - Sustainment Brigade

Stennis Street at Carrington Road
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
. ®| 10A2S-02 2.5 CLAYEY SAND(SC) 30 13 17
s|x| 10A2S-04 8.5 SILTY SAND (SM)
f A| 10A2S-06 8.5 CLAYEY SAND(SC) 21 13 8
gl* 10A2S-07 2.5 CLAYEY SAND(SC) 36 13 23
#l®| 10A2S-07 8.5 SANDY LEAN CLAY (CL)
§ Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
ﬁ-. 10A2S-02 2.5 19 0.306 0.08 5.0 66.8 28.2
CIX| 10A2S-04 8.5 19 0.35 0.112 12.0 68.7 19.3
=
;IA 10A2S-06 8.5 19 0.288 0.091 6.0 69.7 24.3
gl* 10A2S-07 2.5 9.5 0.113 1.0 52.0 47.0
§ ®| 10A2S-07 8.5 19 0.133 9.0 35.8 55.2
% GRAIN SIZE DISTRIBUTION
<
=
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FIGURE 35
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND : SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL PL Pl Cc | Cu
@ 10A2S-08 5.0 CLAYEY SAND(SC) 42 21 21
s|x| 10A2S-08 8.5 SANDY LEAN CLAY(CL) 37 14 23
f A| 10A2S-10 8.5 CLAYEY SAND(SC) 33 13 20
gl* 10A2S-11 25 CLAYEY SAND with GRAVEL(SC) 38 14 24
z©| 10A2S-11 8.5 CLAYEY SAND(SC) 31 11 20
§ Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
2]®| 10A2s-08 5.0 19 0.456 0.096 10.0 64.5 25.5
£[X| 10A2S-08 8.5 19 0.095 5.0 11 53.9
e
é.A 10A2S-10 8.5 19 0.14 4.0 53.9 42.1
gl* 10A2S-11 25 25 2.739 0.1 26.0 49.7 243
slo| 10A2S-11 8.5 19 0.242 0.08 7.0 64.9 28.1
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®| 10A2S-12

8.5

POORLY GRADED SAND with GRAVEL(SP) NP | 0.44 | 7.41

x| 10A2S-14

8.5

CLAYEY SAND(SC) 33 | 14 | 19

A| 10A2S-15

8.5

CLAYEY SAND with GRAVEL(SC) 21 12 9

Specimen Identification

D100

D60

D30 D10 %Gravel | %Sand %Silt %Clay

®| 10A2S-12

8.5

19

1.145

0.28 0.155 23.0 72.5 4.5

x| 10A2S-14

8.5

25

0.228

11.0 54.9 341
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Section: APPENDIX A

CALIFORNIA BEARING RATIO TEST RESULT

PROJECT : Fort Bliss Sustainment Brigade Facility PROJECT NO: AEA09-059-00
Fort Bliss, Texas SAMPLE LOCATION: 10A2S-06
SAMPLE DEPTH: 10"to 3'
SOIL DESCRIPTION: CLAYEY SAND (SC)
Percent Passing No. 200 Sieve = 24%, Pl = 21
PENETRATION AND NORMAL STRESS DATA
Penetration Load Load Stress
Reading (in) Reading Lbs (psi) 675
0 0 0 0 650

0.070 13 123 39 62 7*

0.020 27 256 81 575 ——

0.030 45 426 136 525 —

0.040 68 643 205 s pat

0.050 75 710 226 igg /)

0.060 85 804 256 = 400 . 4

0.070 94 890 283 e 7

0.080 101 956 304 8 ggg f

0.090 103 975 310 n 275 4

0.100 110 1041 331 e 4

0.150 128 1211 386 ?92 1

0.200 138 1306 416 150 "

0.250 148 1401 446 e

0.300 156 1476 470 s 12‘

0.350 167 1580 503 25

0.400 181 1713 545 o0&

0.450 195 1845 587 0 0.2 04 06

0.500 210 1987 633 Penetration Reading (in.)
MOISTURE-DENSITY RELATION OF SOIL

Trial Moisture Dry Density 125 [

No. % pcf 124 “ \.\

1 7.7 119.3 8 123 A

2 9.6 124 3 12 \

3 1.6 124.4 T /

4 13.4 119.8 a \
Maximum Density (pcf) 124.8 g 120 ’/ 3
Optim. Moist.Content (%) 10.6 119

118 4— ; ; ; ‘ ‘ :
7 8 9 10 11 12 13 14
Moisture Content, (%)
Compaction Dry Density | Moisture Content| Dry Density Moisture Content CBR CBR
Effort Prior to Soaking| Prior to Soaking | After Soaking After Soaking Swell at0.1" at 0.2"
(Blows/layer) (pcf) (%) (pcf) (%) (%) Pen. Pen.

38 124.8 10.6 118.7 11.4 5.1 34 28

LABORATORY TEST PROCEDURES : ASTM D-1557, D-1883
FIGURE 38

Friday, February 19, 2010
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CALIFORNIA BEARING RATIO TEST RESULT

PROJECT : Fort Bliss Sustainment Brigade Facility PROJECT NO: AEA09-059-00
Fort Bliss, Texas SAMPLE LOCATION: 10A2S-08
SAMPLE DEPTH: 10"to &'
SOIL DESCRIPTION: CLAYEY SAND (SC)

Percent Passing No. 200 Sieve = 38%, Pl =19

PENETRATION AND NORMAL STRESS DATA

Penetration Load Load Stress
Reading (in) Reading Lbs (psi) 575
0 0 0 0 550
0.010 9 85 27 525 /”
500
0.020 26 246 78 475 % d
0.030 16 435 139 450 o
0.040 59 558 178 o ad
0.050 70 662 211 375 A
0.060 77 729 232 = ggg vl
0.070 84 795 253 %— 300 &
0.080 89 542 268 g 25—
0.090 95 899 286 3 2 4
0.100 100 946 301 200 7
0.150 116 1098 349 o1t
0.200 130 1230 392 125 1 ¢
0.250 139 1315 419 100 l
0.300 149 1410 449 e
0.350 157 1486 473 25 f
0.400 164 1552 494 oOe
0.450 171 1618 515 0 02 04 06
0.500 179 1694 539 Penetration Reading (in.)
MOISTURE-DENSITY RELATION OF SOIL
Trial Moisture Dry Density 122
No. % pcf 121
1 8.6 117.3 2 RN
2 10.8 120.1 = /
3 12.6 120.7 G119 4
4 14.8 116.7 a 118 /
Maximum Density (pcf) 120.9 g‘ / \
Optim. Moist.Content (%) 12.0 17 *
116 4— ‘ ; ; ; ; ‘
8 9 10 11 12 13 14 15
Moisture Content, (%)
Compaction Dry Density | Moisture Content| Dry Density Moisture Content CBR CBR
Effort Prior to Soaking| Prior to Soaking | After Soaking After Soaking Swell at0.1" at 0.2"
(Blows/layer) (pcf) (%) (pcf) (%) (%) Pen. Pen.
38 120.9 12.0 113.8 13.3 6.2 31 27

LABORATORY TEST PROCEDURES : ASTM D-1557, D-1883

FIGURE 39
Friday, February 19, 2010
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DYNAMIC CONE PENETROMETER DATA SHEET
Pn’(‘)e_ct W9126G-09-D-0001 (PN55361) Date Tested:  9/29/2009
Name: Fort Bliss Sustainment Brigade Facility I-‘;::;;:r 10.1 Ibs
Test Water Table
Location: 10A25-01 Depth: Dry f
Drilling Raba-Kistner Consultants (SW), Inc. Soil Type: See Boring Log
Agency:
(1) (2 (3) (4) (5) (6) (7)
umooro| YAV | Poretaton | Peretaten | ammer sow | DOP e | oo
ows : Factor (mm/blow)
(mm) Readings (mm)| Count (mm)
- 60 0 - - - -
5 120 60 12 2 24 8
5 160 40 8 2 16 13
5 195 35 7 2 14 15
5 225 30 6 2 12 18
5 260 35 7 2 14 15
5 300 40 8 2 16 13
5 355 55 11 2 22 9
5 410 55 11 2 22 9
5 465 55 11 2 22 9
5 530 65 13 2 26 8
5 610 80 16 2 32 6
5 670 60 12 2 24 8
5 730 60 12 2 24 8
5 770 40 8 2 16 13
5 830 60 12 2 24 8
5 880 50 10 2 20 10
5 940 60 12 2 24 8
1 950 10 10 2 20 10
(1) Number of hammer blows between test readings
(2) Cumulative penetration after each set of hammer blows
(3) Difference in cummulative penetration (2) between readings
(4) (3) Divided by (1)
(5) Enter 1 for 8-kg (17.6-Ib) hammer; 2 for 4.6-kg (10.1lb) hammer
(6) (4) X (5)
(7) From CBR versus DCP correlation table ASTM D6951-03
FIGURE 40

Friday, February 19, 2010
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DYNAMIC CONE PENETROMETER DATA SHEET
Pn’(‘)e_ct W9126G-09-D-0001 (PN55361) Date Tested:  9/29/2009
Name: Fort Bliss Sustainment Brigade Facility I-‘;::;;:r 10.1 Ibs
Test Water Table
Location: 10A25-04 Depth: Dry f
Drilling Raba-Kistner Consultants (SW), Inc. Soil Type: See Boring Log
Agency:
(1) (2 (3) (4) (5) (6) (7)
Number of Cummula_tive Penetration Penetration Hammer Blow | DCP Index
Blows Penetration Bgtween per Blow Factor (mm/blow) CBR (%)
(mm) Readings (mm)| Count (mm)
- 65 0 - - - -
5 100 35 7 2 14 15
5 135 35 7 2 14 15
5 160 25 5 2 10 20
5 180 20 4 2 8 30
5 200 20 4 2 8 30
5 220 20 4 2 8 30
5 240 20 4 2 8 30
10 280 40 4 2 8 30
10 330 50 5 2 10 20
10 400 70 7 2 14 15
10 470 70 7 2 14 15
10 545 75 8 2 15 14
10 615 70 7 2 14 15
10 705 90 9 2 18 11
10 805 100 10 2 20 10
5 860 55 11 2 22 9
5 915 55 11 2 22 9
4 950 35 9 2 17 12
(1) Number of hammer blows between test readings
(2) Cumulative penetration after each set of hammer blows
(3) Difference in cummulative penetration (2) between readings
(4) (3) Divided by (1)
(5) Enter 1 for 8-kg (17.6-Ib) hammer; 2 for 4.6-kg (10.1lb) hammer
(6) (4) X (5)
(7) From CBR versus DCP correlation table ASTM D6951-03
FIGURE 41

Friday, February 19, 2010
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DYNAMIC CONE PENETROMETER DATA SHEET
Pn’(‘)e_ct W9126G-09-D-0001 (PN55361) Date Tested:  9/29/2009
. . . - Hammer
Name: Fort Bliss Sustainment Brigade Facility Weight: 10.1 Ibs
Test Water Table
10A2S-06
Location: Depth: Dry f
Drilling Raba-Kistner Consultants (SW), Inc. Soil Type: See Boring Log
Agency:
(1) (2 (3) (4) (5) (6) (7)
Cummulative | Penetration | Penetration
Nl @ Penetration Between per Blow AR By || 201 (e CBR (%)
Blows : Factor (mm/blow)
(mm) Readings (mm)| Count (mm)
- 60 0 - - - -
2 120 60 30 2 60 3
5 165 45 9 2 18 11
5 220 55 11 2 22 9
5 280 60 12 2 24 8
5 350 70 14 2 28 7
5 445 95 19 2 38 5
5 520 75 15 2 30 6
5 600 80 16 2 32 6
5 685 85 17 2 34 6
5 750 65 13 2 26 8
5 820 70 14 2 28 7
5 890 70 14 2 28 7
5 940 50 10 2 20 10
5 950 10 2 2 4 60
(1) Number of hammer blows between test readings
(2) Cumulative penetration after each set of hammer blows
(3) Difference in cummulative penetration (2) between readings
(4) (3) Divided by (1)
(5) Enter 1 for 8-kg (17.6-Ib) hammer; 2 for 4.6-kg (10.1lb) hammer
(6) (4) X (5)
(7) From CBR versus DCP correlation table ASTM D6951-03
FIGURE 42

Friday, February 19, 2010
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DYNAMIC CONE PENETROMETER DATA SHEET
P::’c')e_ct W9126G-09-D-0001 (PN55361) Date Tested:  9/29/2009
Name: Fort Bliss Sustainment Brigade Facility I-\:::gn:‘(tar 101, t1h7et2 lbs
Test Water Table
Location: 10A25-08 Depth: Dry f
Drilling Raba-Kistner Consultants (SW), Inc. Soil Type: See Boring Log
Agency:
(1) (2 (3) (4) (5) (6) (7)
Number of Cummulgtive Penetration Penetration Hammer Blow | DCP Index
Blows Penetration Bgtween per Blow Factor (mm/blow) CBR (%)
(mm) Readings (mm)| Count (mm)
- 50 0 - - - -
2 115 65 33 2 65 3
5 150 35 7 2 14 15
5 180 30 6 2 12 18
5 270 90 18 2 36 5
5 345 75 15 2 30 6
5 410 65 13 2 26 8
5 465 55 11 2 22 9
5 520 55 11 2 22 9
10 600 80 8 2 16 13
10 650 50 5 2 10 20
10 680 30 3 2 6 40
10 710 30 3 2 6 40
5 740 30 6 1 6 40
10 800 60 6 1 6 40
10 840 40 4 1 4 60
10 870 30 3 1 3 80
10 890 20 2 1 2 100
10 920 30 3 1 3 80
10 950 30 3 1 3 80
(1) Number of hammer blows between test readings
(2) Cumulative penetration after each set of hammer blows
(3) Difference in cummulative penetration (2) between readings
(4) (3) Divided by (1)
(5) Enter 1 for 8-kg (17.6-Ib) hammer; 2 for 4.6-kg (10.1lb) hammer
(6) (4) X (5)
(7) From CBR versus DCP correlation table ASTM D6951-03
FIGURE 43

Friday, February 19, 2010
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DYNAMIC CONE PENETROMETER DATA SHEET
Pn’(‘)e_ct W9126G-09-D-0001 (PN55361) Date Tested:  9/30/2009
. . . o Hammer 10.1, then
Name: Fort Bliss Sustainment Brigade Facility Weight: 176 lbs
Test Water Table
10A2S-11
Location: Depth: Dry f
Drilling Raba-Kistner Consultants (SW), Inc. Soil Type: See Boring Log
Agency:
(1) 2) 3) @) (5) (6) @)
Number of | Cummulative | Penetration | Penetration | 5| 56p |ndex
Penetration Between per Blow CBR (%)
Blows : Factor (mm/blow)
(mm) Readings (mm)| Count (mm)
- 65 0 - - - -
5 130 65 13 2 26 8
5 170 40 8 2 16 13
5 210 40 8 2 16 13
5 240 30 6 2 12 18
6 330 90 15 2 30 6
5 460 130 26 2 52 4
10 500 40 4 2 8 30
10 520 20 2 2 4 60
10 575 55 6 2 11 20
10 675 100 10 1 10 20
10 780 105 11 1 10 20
10 870 90 9 1 9 25
5 910 40 8 1 8 30
5 950 40 8 1 8 30
(1) Number of hammer blows between test readings
(2) Cumulative penetration after each set of hammer blows
(3) Difference in cummulative penetration (2) between readings
(4) (3) Divided by (1)
(5) Enter 1 for 8-kg (17.6-Ib) hammer; 2 for 4.6-kg (10.1lb) hammer
(6) (4) X (5)
(7) From CBR versus DCP correlation table ASTM D6951-03
FIGURE 44

Friday, February 19, 2010
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DYNAMIC CONE PENETROMETER DATA SHEET
P::’c')e_ct W9126G-09-D-0001 (PN55361) Date Tested:  9/30/2009
. . . - Hammer
Name: Fort Bliss Sustainment Brigade Facility Weight: 17.6 lbs
Test Water Table
10A2S-13
Location: Depth: Dry f
Drilling Raba-Kistner Consultants (SW), Inc. Soil Type: See Boring Log
Agency:
(1) (2 (3) (4) (5) (6) (7)
Cummulative [ Penetration | Penetration
U2 @ Penetration Between per Blow ARIIICD 207 || (DIl [lieler: CBR (%)
Blows . Factor (mm/blow)
(mm) Readings (mm)| Count (mm)
- 60 0 - - - -
5 110 50 10 1 10 20
3 210 100 33 1 33 6
3 270 60 20 1 20 10
3 300 30 10 1 10 20
4 330 30 8 1 7 35
4 410 80 20 1 20 10
4 600 190 48 1 47 4
5 710 110 22 1 22 9
5 855 145 29 1 29 7
2 900 45 23 1 22 9
2 930 30 15 1 15 14
2 950 20 10 1 10 20
(1) Number of hammer blows between test readings
(2) Cumulative penetration after each set of hammer blows
(3) Difference in cummulative penetration (2) between readings
(4) (3) Divided by (1)
(5) Enter 1 for 8-kg (17.6-lb) hammer; 2 for 4.6-kg (10.1lb) hammer
(6) (4) X (5)
(7) From CBR versus DCP correlation table ASTM D6951-03
FIGURE 45

Friday, February 19, 2010
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DYNAMIC CONE PENETROMETER DATA SHEET
Pn’(‘)e_ct W9126G-09-D-0001 (PN55361) Date Tested:  9/30/2009
Name: Fort Bliss Sustainment Brigade Facility I-‘;::;;:r 17.6 Ibs
Test Water Table
Location: 10A25-15 Depth: Dry f
Drilling Raba-Kistner Consultants (SW), Inc. Soil Type: See Boring Log
Agency:
(1) (2 (3) (4) (5) (6) (7)
Number of Cummula_tive Penetration Penetration Hammer Blow | DCP Index
Blows Penetration Bgtween per Blow Factor (mm/blow) CBR (%)
(mm) Readings (mm)| Count (mm)
- 60 0 - - - -
5 100 40 8 1 8 30
5 150 50 10 1 10 20
5 270 120 24 1 24 8
2 310 40 20 1 20 10
2 340 30 15 1 15 14
2 360 20 10 1 10 20
5 380 20 4 1 4 60
10 430 50 5 1 5 50
5 510 80 16 1 16 13
5 590 80 16 1 16 13
5 660 70 14 1 14 15
5 700 40 8 1 8 30
5 740 40 8 1 8 30
5 780 40 8 1 8 30
5 810 30 6 1 6 40
10 880 70 7 1 7 35
10 940 60 6 1 6 40
4 950 10 3 1 2 100
(1) Number of hammer blows between test readings
(2) Cumulative penetration after each set of hammer blows
(3) Difference in cummulative penetration (2) between readings
(4) (3) Divided by (1)
(5) Enter 1 for 8-kg (17.6-Ib) hammer; 2 for 4.6-kg (10.1lb) hammer
(6) (4) X (5)
(7) From CBR versus DCP correlation table ASTM D6951-03
FIGURE 46

Friday, February 19, 2010
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SPECIALIZED SOIL TESTING REPORT

PROJECT NUMBER: COE PN 55361 (R-K Project No. AEA09-059-00)
PROJECT NAME: Fort Bliss Sustainment Brigade Facility

IN=SITU ELECTRICAL SOIL RESISTIVITY
Using a Nilsson Model 400 Soil Resistance Meter in a Wenner (4-pin) Linear Configuration

. L Spacing®, a| Resistance, | Resistivity® Date
Location 1 ’ s
Direction (ft) R (ohms) | p (ohm-cm) | Measured
1 6.6 1,264 10/6/09
8A2S-06 East-West 21/2 5.4 2,585 10/6/09
5 2.6 2,490 10/6/09

(1) Direction or orientation of test, i.e., N-S, E-W, NE-SW, NW-SE, or lengthwise, widthwise (if the planned
building footprint is regularly shaped)

(2) Spacing between electrode-pins
(3) Resistivity, p=191.5aR per ASTM G57

LABORATORY SOIL CORROSIVITY

. Chlorides Sulfates
Location Depth (ft) pH (mg/L) (mg/L) Date Tested
8A2S-07 21/2 7.8 - - 10/2/09
10/2/09,
8A2S-07 5 8.3t0 8.4 15t0 50 56.5 10/9/09
8A2S-07 71/2 8.4 25 - 10/2/09
8A2S-07 10 8.4 25 - 10/2/09

LABORATORY THERMAL SOIL RESISTIVITY
Using a Decagon KD2 Pro Resistivity Meter

. . Soil Average
. Soil Density Moisture Thermal
Location Depth (ft) Tested, y; Content. w Resistivity4
(pecf) (%) | pr(mKMW)
8A2S-06 2 122.0 9.0 0.51

(4) Using a 10-cm needle per IEEE Standard 442

FIGURE 47
Friday, February 19, 2010



Section: APPENDIX A W912HN-07-X-1012-006
Page 160 of 566

*AM2

FORT BLISS, TEXAS

JLENS BATTERY

GEOTECHNICAL DATA

DECEMBER 2009
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Requirements for the Design-Build Contractor’'s Foundation and Pavement Design Analysis. The
successful proposer shall provide a Foundation and Pavement Design Analysis after contract award. The
Foundation and Pavement Design Analysis (Report) shall include a description of the project, including a
discussion of any unusual features of the project, a discussion for each structure that requires a
foundation system, and a discussion of each pavement type. The foundation, pavement, and material
analyses shall be performed by and sealed by a licensed professional engineer.

(1) Recommended Foundation System(s). If more than one foundation system is recommended,
separate subparagraphs shall be used to discuss each foundation system. The subparagraphs shall
provide a detailed description of the foundation system as well as specific design and construction
requirements. The location and type of structure supported by that foundation system should also be
discussed. Foundation design parameters and considerations should be provided and shall include as a
minimum the following items: allowable bearing pressure(s); bearing elevations for each recommended
foundation system; a minimum depth the foundation system shall bear below outside finished grade;
foundation spacing requirements; foundation structural design methodology to be used; shrink-swell
potential of the active subgrade; the design loads used to size the foundation elements; special
considerations for deformation sensitive areas such as restrooms or other areas (i.e., tiled areas); a
modulus of subgrade reaction; soil unit weights; at-rest and active earth pressure coefficients; anticipated
settlement/differential settlement; and applicability (of each of the aforementioned items) to the design.

It is anticipated that a shallow foundation system consisting of reinforced concrete continuous spread
and/or spot spread footings will be suitable for the proposed facilities. Footings should bear at a uniform
depth, but at least 2.0 feet below outside finish grade. Footings should be sized for an allowable bearing
capacity of 2.0 ksf (net). Due to the potential presence of loose sand in the upper 2.5 feet, it is
recommended that footings should bear at least 2.5 feet below existing grade, if permitted by site grading
requirements. If, due to site grading requirements, footings must be placed at depths shallower than 2.5
feet below existing grade, or if footings must be placed in fill above existing grade, the existing soils below
the footings should be removed (excavated) to a depth of 2.5 feet below existing grade. Nonexpansive fill
shall then be placed in controlled lifts not exceeding 8 inches in loose thickness and compacted to at least
95 percent of maximum laboratory density as determined in accordance with ASTM D 1557 between the
excavation surface and the base of the footings. The earthwork (fill type and compaction) requirements
also apply to footings that must be founded in fill above existing grade. Footings founded within fill above
existing grade or at depths shallower than 2.5 feet below existing grade, in compliance with the earthwork
requirements specified herein, should be sized for an allowable bearing pressure of 2.0 ksf (net). The
load used to size the footings should consist of full dead load plus that portion of the live load that acts
more or less continuously, usually 50 percent.

Floor slabs placed on-grade should be isolated from any portion of the building structure using 1/2-inch
expansion joints. In doing so, the building structure-floor slab interface should be designed to accept
vertical movements so that the operation of the facility will not be affected. This will result in the best
performance. Transitional areas, such as door openings, can be doweled to prevent offsets from
occurring. In these areas, the slab should bear on the grade beam to create a single joint at one face of
the grade beam. Slab edges should extend to the outside face of the grade beam at the exterior door
locations. A polyethylene vapor barrier (10-mil minimum) should be placed beneath floor slabs supported
on-grade; however, a capillary water barrier is not required.

Nonexpansive soils are satisfactory materials having a plasticity index not less than 4 nor greater than 12
when tested in accordance with ASTM D 4518. On-site soils can be used as nonexpansive fill if they
meet the aforementioned material definition. Satisfactory materials include materials classified in ASTM
D 2487 as GW, GM, GC, GP, SW, SP, SM, SC, CL, and CH and shall be free of trash, debris, roots or
other organic matter, or stones larger than 3 inches in any dimension.

(2) Subgrade Preparation. This section shall include a discussion on all requirements for excavation of
existing subgrade materials, removal of existing unsuitable materials, replacement of excavated materials
with nonexpansive and satisfactory materials, and minimum thickness of nonexpansive fill beneath

Friday, February 19, 2010
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building foundations. Provide compaction requirements in accordance with ASTM D 1557 for the raw
subgrade, fill, and backfill materials. Foundation and pavement material definitions shall be presented.

(3) Recommended Pavement Sections. Provide separate subparagraphs for each rigid, flexible (if
required), and aggregate-surfaced pavement structure included in the project. Each pavement design
shall include as a minimum the following items: traffic types, road classifications and design indexes;
subgrade strength values (CBR and modulus of subgrade reaction values for the specified compactive
effort); pavement material thicknesses and compaction requirements; and concrete flexural strength for
designated time frame. Compaction requirements for pavement material layers shall be in accordance
with ASTM D 1557.

(4) Exhibits to be Included in the Design-Build Contractor’s Foundation and Pavement Design Analysis.
The following exhibits shall be included in the Design-Build contractor's Foundation and Pavement
Design Analysis. The Design-Build contractor may use the information provided in this report to satisfy
these requirements, or may supplement the information provided herein with additional subsurface drilling
and testing, at his option. Required exhibits to be included with the Design-Build contractor's Foundation
and Pavement Design Analysis include:

° Site Plan with Boring Locations and Legend;

. Boring Logs;

. Plasticity Chart;

. Standard Penetration Tests versus Depth of Boring (if applicable);

. Moisture Content versus Depth (Chart);

o Moisture Content-Liquid Limit-Plastic Limit versus Depth (Chart);

. Strength Tests Results versus Depth (Chart);

. Tabulation of Laboratory Test Results (to include Boring Number, Sample Number, Depth,
Laboratory Classification, Visual Descriptions, Grain Size Analysis (%Gravel, %Sand, %Fines), LL,
PL, PI, MC, Unit Weight, and Strength Test Data;

) Consolidation-Expansion Tests/Swell Pressure Tests (if applicable).

Friday, February 19, 2010
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Hole No. 8A2S» 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.80012; W 106.417 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN  DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 10 0
fil - -
fle number) 8A2S-JLENS-01 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR-;EEK] 09 COMP|5.E,'|\'IED 09
<] VERTICAL ] INCLINED --- DEG. FROM VERT. -Nov- -INov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 25 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feetMSL) | (feet) | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
01—= ASPHALT (approximately 1.5 11 0.0 SPT= 2-6-5 =
0.7 = inches) 15 =
| = BASE C imately 7 =
3.0 = v inchesc;urse (approximately I[ 5 25 | SPT= 2.2.3 =
= J|FILL: SILTY SAND (SM) 4.0 =—
= reddish-brown, moist, with trace ) 50 | SPT=3-3-5 =
—— asphaltic concrete debris 6.5 =
_— - with calcareous material from 3 11 75 SPT= 4-5-6 %—
_— 4| to 5 feet 90 =
10 5= CLAYEY SAND (SC) =
—— 41 loose to medium dense, light 13 10.0 | SPT=3-6-8 =
= brown, moist 11.5 =
= - with calcareous material from 3 26 125 |SPT=6-11-15 =—
—= to 5 feet 14.0 =—
— POORLY GRADED SAND (SP) _ =—
— medium dense, grayish-brown, 39 12(5) SPT=9-15-24 =—
—= slightly moist to dry - =
= - with trace gravel at 10 feet 49 1;8 SPT=9-20-29 =
iE 66 20.0 | SPT=11-24-42 =
215 =
= 82 23.5 SPT= 18-33-49 %—
250 = 25.0 =
= Boring Terminated =
_= NOTES: =
= 1. Free water was not observed =l
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes =
—= are in NAD 83, in decimal =
_— degrees. =
N 4. Surface resistivity =
= measurements per ASTM =
= G57:r=191.5aR, where r is =
= soil resistivity (ohms-cm), a is =
— spacing (feet) and R is —=—
— measured resistance (ohms): =—
= a r =
= 1 26,810 =
= 2.5 15,320 =
ENG FORM - PROJECT HOLE NO. Friday, Febriagurg, 2010
oveed 0.00 1836 JLENS Battery 8A2S-JLENS-01 &3
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Hole No. 8A2S>d 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.80005; W 106.41644 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 10 0
fil - -
fle number) 8A2S-JLENS-02 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 13-Nov-09 13-Nov-09
<] VERTICAL ] INCLINED - DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 25 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
oohSD) | ey | LECENO (Descrpon COUNT |ecovery| NTERVAL  (Oplng i, waterloss dopln | S
a b c d e f g h i
82— "N ASPHALT (approximately 2 11 0.0 SPT= 3-6-5 =
06 = || inches) 15 =
25 = 1BASE C imately 7 =
= 7 inchesc;urse (approximately 5 25 SPT= 223 =
= “1|SILTY SAND (SM) 4.0 =
= medium dense, reddish-brown, 21 50 | SPT=4-9-12 =
— 2| moist 6.5 =
7.5—= “1 CLAYEY SAND (SC) =
— ‘|| loose, brown, with calcareous 9 7.5 SPT=4-4-5 ——
—= material from 2.5 to 5.5 feet 9.0 =
100 = - calcareous, medium dense, =
N || _below 5.5 feet 16 10.0 | SPT=4-7-9 =
_= "||SILTY SAND (Sm) 1.5 =
= Ir%%issetto medium dense, brown, 28 125 | SPT=6-12-16 =
= 14.0 ==
" '| POORLY GRADED SAND (SP) =
= light brown, slightly moist 30 15.0 | SPT=7-13-17 =
—= 16.5 =
— 52 17.5 SPT=12-24-28 E—
= 19.0 =
iE 48 20.0 | SPT=10-21-27 =
21.5 =
— 84 23.5 SPT= 15-34-50 %—
25.0 = =
= - . 25.0 =
= Boring Terminated =l
_= NOTES: =
_ = 1. Free water was not observed =
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes =—
—= are in NAD 83, in decimal =
_= degrees. =
ENG FORM - PROJECT HOLE NO. Friday, Februaigurs, 2010
Rovieod 9-00 1836 JLENS Battery 8A2S-JLENS-0 b
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Hole No. 8A2S:4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79986; W 106.41697 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 10 0
fil - -
fle number) 8A2S-JLENS-03 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAREE?\I 09 COMP'éE’IIED -
X VERTICAL [JINCLINED - DEG. FROM VERT. ~Nov- ~Nov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 25 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE ~ REMARKS COMPOSITE
oohis)) | (o) | LECENP (Descrpton COUNT  [Recovery| NTERVAL| (001G (e, vate loss deptn | SPLE
a b c d e f g h i
02 = ASPHALT (approximately 2 8 0.0 SPT= 2-3-5 =
0.8 = inches) 1.5 =
= BASE Course (approximately 10 _ =
40 = inches) 4 ‘2“5) SPT=2-2-2 =—
=]~ T-T-]|FILL: SILTY SAND (SM) : =
reddish-brown, very moist with 5 50 | SPT=3-32 =
S trace asphaltic concrete debris 6.5 =
77 SILTY SAND (SM) =
\ loose, reddish-brown, moist [ 13 7.5 SPT=2-6-7 =
/1 CLAYEY SAND (SC) 9.0 =—
| , dium d , tan, ——
(r:T?o(i:Satreous meaium aense, tan 23 10.0 SPT= 4-7-16 E_
- with a 3-inch clay lense at 11 [ 1.5 =
N\ feet =
e 22 12.5 SPT=5-9-13 =—
‘| SILTY SAND (SM) 14.0 =
loose, reddish-brown, moist - =
POORLY GRADED SAND (SP) %8 150 | SPT=T7-2533 =
very dense_, grayish-brown, - =—
slightly moist 60 175 | SPT= 14-28-32 =—
19.0 ==
- with trace gravel from 15.5 to =
21.5 feet 80 20.0 | SPT=12-35-45 =
215 =
—=] 76 23.5 SPT= 14-29-47 §—
25.0 = ; 250 =
= Boring Terminated =
_= NOTES: =
_ = 1. Free water was not observed =
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes =—
—= are in NAD 83, in decimal =
_= degrees. =
ENG FORM - PROJECT HOLE NO. Friday, Februaigurs, 2010
Rovieod 9-00 1836 JLENS Battery 8A2S-JLENS-03 4




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 8A2Ssd 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79983; W 106.41652 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 10 0
fil - -
tle number) 8A2S-JLENS-04 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR1T§DN 09 COM';';B',ET,ED 09
<] VERTICAL 1 INCLINED - DEG. FROM VERT. -INov- ~Nov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 25 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE ~ REMARKS COMPOSITE
LEGEND L Dirilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  (RECOVERY |INTERVAL (weathgring, etc., if signiﬁcaﬁt) INTERVAL
a b c d e f g h i
01 = d ﬂASPHALT (approximately 1.5 9 0.0 SPT=2-54 =
0.8 =-{]"]:]-{|inches) 1.5 =
"1.||BASE C imately 10 =
3. | inchesc;urse (approximately , 5 25 SPT= 223 =
|SILTY SAND (SM) 4.0 =
/ loose, reddish-brown, moist 6 5.0 SPT= 3-2-4 =
<] CLAYEY SAND (SC) 6.5 =
loose, light brown, moist, with =
4 calcareous material 9 7.5 SPT=4-4-5 =—
- calcareous, tan below 8 feet 9.0 =—
11.0 4 9 100 |SPT=34-5 =
1| SILTY SAND (SM) 11.5 =
medium dense, brown, moist =
13.5 . 17 12.5 SPT=6-7-10 =
CLAYEY SAND (SC) 14.0 =
15.0 24, dense, light brown, moist, with =
~j:\ trace calcareous material / 32 15.0 | SPT=7-12-20 =
""| POORLY GRADED SAND (SP) 16.5 =
‘| light brown, slightly moist 34 175 | SPT= 8-15-19 =
19.0 =
48 20.0 |SPT=10-20-28 =
215 =
— - very dense, with trace gravel 84 23.5 | SPT= 16-34-50 E—
250 S 1 below 23.5 feet , 25.0 =
—= Boring Terminated =—
_= NOTES: =
= 1. Free water was not observed =
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes —=—
—= are in NAD 83, in decimal =
_— degrees. =
ENG FORM - PROJECT HOLE NO. Friday, Febriagurg, 2010
oveed 0.00 1836 JLENS Battery 8A2S-JLENS-04 3
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Hole No. 8A2S>d 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79963; W 106.41589 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 8 0
fil - -
fle number) 8A2S-JLENS-05 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR1T§DN 96 COM';':\,',ET,ED 09
<] VERTICAL ] INCLINED - DEG. FROM VERT. “Hov- ~Nov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 20 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feet-MSL) | (feety | L-EGEND (Description) COUNT |RECOVERY|INTERVAL (Vegg;zgr%ee‘?ft‘f; s"l’;lfm‘c’:ggf SAMPLE
a b c d e f g h i
02 = S| ASPHALT (approximately 2 11 0.0 SPT= 3-6-5 =
1:1-{|L_inches) 1.5 =
|/||BASE C imately 10 =
13| inches) (approximately , 11 25 | SPT=36-5 -
7/4\SILTY SAND (SM) 4.0 =
”i| meidum dense, reddish-brown, 17 50 | SPT=5-7-10 =
7 moist 6.5 =
“I*1|\CLAYEY SAND (SC) =
— . medium dense, tan, moist, 14 7.5 SPT= 3-5-9 ——
10 0_2 Cl- || calcareous 9.0 =—
= = L1 L LLISILTY SAND (SM) =—
_— <1\ medium dense, brown, moist, 22 10.0 | SPT=7-9-13 ==
_= | with calcareous material 1.5 =
_— ‘| POORLY GRADED SAND (SP) 39 12.5 | SPT=9-16-23 =
_= medium dense to dense, light 14.0 =
= brown, slightly moist =
) 37 15.0 SPT=8-13-24 =
= - with trace gravel at 10 feet 16.5 =
— .| - with trace gravel at 15 feet =
—= ".| - with a 1-inch clay lense from 15.5 =—
—= to 16 feet 44 185 | SPT=11-20-24 =—
20.0 = ] 20.0 =
= Boring Terminated =
_= NOTES: =
_ = 1. Free water was not observed =
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes =
—= are in NAD 83, in decimal =
_= degrees. =
ENG FORM - PROJECT HOLENO. __ Friday, FebriaguRa, 2010
Revieed 0.00 1836 JLENS Battery 8A2S-JLENS-0 g
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Hole No. 8A2Sed 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79932; W 106.41719 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 10 0
fil - -
fle number) 8A2S-JLENS-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR1TSDN 09 COM';%ET,ED -
<] VERTICAL ] INCLINED - DEG. FROM VERT. “Hov- ~Nov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 25 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND " Drilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT |RECOVERY|INTERVAL (wé’a’tﬁirf’é?feﬁ ?;s?gsnsiﬁc:ﬁt) INTERVAL
a b c d e f g h i
T-1°T-T-] SILTY SAND (Sm) 12 00 |SPT=4-7-5 =
medium dense, reddish-brown, 1.5 =
moist =
/ 13 2.5 SPT= 2-6-7 =—
/| - topped with gravel at surface 4.0 =—
CLAYEY SAND (SC) _ =—
medium dense, tan to light 15 2(5) SPT=4-5-10 =—
brown, moist : =
" POORLY GRADED SAND (SP) " 7o |SPT=356 =
-] medium dense, grayish-brown, - —
slightly moist 14 100 |SPT=2-68 =
11.5 =
30 125 | SPT=7-13-17 =
14.0 =
39 150 | SPT=9-18-21 =
16.5 =
55 17.5 SPT= 10-22-32 E—
19.0 =
55 20.0 | SPT= 14-24-31 =
21.5 =
—= 79 235 | SPT=15-30-49 =
25.0 = 250 =
= Boring Terminated =
_= NOTES: =
_ = 1. Free water was not observed =
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes =—
—= are in NAD 83, in decimal =
_= degrees. =
_ = 4. Surface resistivity =
= measurements per ASTM =
= G57:r=191.5aR, where r is =
= soil resistivity (ohms-cm), a is =
— spacing (feet) and R is =—
— measured resistance (ohms): =—
= a r =
= 1 10,724 =
= 2 14,171 =
— 2.5 13,405 =
— 3 13,788 =
—= 4 12,256 =
_= 5 12,448 =
= 10 15,320 =
= 15 20,108 =
= 20 21,831 =
ENG FORM - PROJECT HOLE NO. Friday, Februaigurs, 2010
Revieed 0.00 1836 JLENS Battery 8A2S-JLENS-0 b
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Hole No. 8A2S>d -07566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.7993; W 106.41637 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 10 0
fil - -
fle number) 8A2S-JLENS-07 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR1TSDN 09 COM';%ET,ED -
] VERTICAL ] INCLINED - DEG. FROM VERT. “Hov- ~Nov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 25 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE ~ REMARKS COMPOSITE
(feet-MSL) | (feety | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
T-T1 1] SILTY SAND (SM) 9 0.0 |SPT=4-45 =
loose, reddish-brown, moist 1.5 =
“]\- topped with gravel at surface [ 14 25 | SPT=4-8-6 2—
“/] CLAYEY SAND (SC) 4.0 =—
medium dense, light brown, _ =—
moist, with calcareous material " 2(5) SPT=5-5-6 =—
“T POORLY GRADED SAND (SP) _ =
| loose to medium dense, 10 ;(5) SPT=3-5-5 =
grayish-brown, slightly moist : =
18 100 | SPT=4-7-11 =
11.5 =
- very dense at 12.5 feet 59 12.5 | SPT=10-23-36 E—
- 14.0 =
15. \ - dense below 15 feet 1 35 150 |SPT=8-13-22 =
17. CLAY 16.5 =
hard, dark brown, moist, with =
- \ trace calcareous material [ 56 1;8 SPT= 11-26-30 =
.-| POORLY GRADED SAND (SP) : =
very dense, grayish-brown, 68 200 | SPT=11-31-37 =
slightly moist, with trace gravel 215 =
—= 73 23.5 SPT= 16-33-40 §—
25.0 = 250 =
= Boring Terminated =
_= NOTES: =
_ = 1. Free water was not observed =
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes =—
—= are in NAD 83, in decimal =
_= degrees. =
ENG FORM - PROJECT HOLE NO. Friday, Februaigurs, 2010
Revieed 0.00 1836 JLENS Battery 8A2S-JLENS-0 %




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 8A2S:4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79914; W 106.41716 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 10 0
fil - -
fle number) 8A2S-JLENS-08 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 10-Nov-09 10-Nov-09
<] VERTICAL ] INCLINED - DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 25 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feet-MSL) | (feety | L-EGEND (Description) COUNT |RECOVERY|INTERVAL (Vegg;zgr%ee‘?ftf; s"l’;lfm‘c’:ggf SAMPLE
a b c d e f g h i
=[] sILTY SAND (sm) 9 0.0 |SPT=5-6-3 =
20 = 1111 loose, reddish-brown, moist 15 =
—E///// % 4 \- topped with gravel at surface [ 23 25 SPT=27-13-10 ;—
—= CLAYEY SAND (SC) 4.0 =
— calcareous, medium dense, tan, _ =—
= slightly moist 19 50 |SPT=6-9-10 E
7.0 % 6.5 =
= "] POORLY GRADED SAND (SP) _ =
"1 medium dense, grayish-brown, 27 ;(5) SPT=9-13-14 =
= slightly moist : =
— - \fNIth trace gravel from 7 to 16.5 26 100 | SPT=9-12-14 =
— eet =—
11.5 =
—= - dense below 12.5 feet 32 12.5 | SPT=9-16-16 E—
= 14.0 =
iE 30 15.0 | SPT=10-13-17 =
16.5 =
— 31 175 | SPT=9-13-18 =
= 19.0 =
iE 32 20.0 | SPT=9-14-18 =
21.5 =
— - very dense below 23.5 feet 67 23.5 | SPT=16-27-40 E—
25.0 = - 250 =
= Boring Terminated =
_= NOTES: =
_ = 1. Free water was not observed =
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes =—
—= are in NAD 83, in decimal =
_= degrees. =
ENG FORM - PROJECT HOLE NO. Friday, Februaigurs, 2010
Rovieod 9-00 1836 JLENS Battery 8A2S-JLENS-08 b




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 8A2S>d 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79912; W 106.4164 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 10 0
fil - -
tle number) 8A2S-JLENS-09 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR1T1EDN 09 COMI;I:]ETI\ITD 0
<] VERTICAL 1 INCLINED - DEG. FROM VERT. -INov- ~Nov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 25 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feet-MSL) | (feety | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
6- T HASPHALT (approximately 2 9 0.0 SPT=4-54 =
0. -]l inches) 1.5 =
|-||BASE C imately 6 =
3. BASE C sc;urse (approximately I[ 0 55 SPT= 346 ==
1|SILTY SAND (SM) 4.0 =
loose, reddish-brown, slightly 13 50 |SPT=6-7-6 =
70 4 |_moist, 6.5 =
: “T\CLAYEY SAND (SC) =
. calcareous, medium dense, tan, 11 7.5 SPT= 3-5-6 ——
|| _moist 9.0 =—
POORLY GRADED SAND (SP) ~ =
medium dense, grayish-brown, 21 100 | SPT=5-9-12 =S
| slightly moist, with trace gravel 1.5 =
"-| - dense from 12.5 to 17.5 feet 39 12.5 | SPT=8-17-22 =—
- 14.0 =
47 150 | SPT=11-22-25 =
16.5 =
- very dense below 17.5 feet 50 17.5 | SPT= 14-22-28 E—
19.0 =
70 200 | SPT=11-29-41 =
215 =
— 64 23.5 SPT= 16-30-34 %—
25.0 5 : 25.0 =
= Boring Terminated =
= NOTES: =
= 1. Free water was not observed =
= during drilling operations. =
= 2. Backfilled with soil cuttings - =
— cement grout. =
— 3. Boring location coordiantes —=—
—= are in NAD 83, in decimal =
_— degrees. =
ENG FORM - PROJECT HOLE NO. Friday, Febriagura, 2010
oveed 0.00 1836 JLENS Battery 8A2S-JLENS-09 10




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.80058; W 106.41743 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-01 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STARZE?\I 09 COMPA-E,IIED 09
<] VERTICAL [ INCLINED --- DEG. FROM VERT. -INov- -INov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feetMSL) | (feet) | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
o T—— ASPHALT (approximately 1.5 7 0.0 SPT=2-34 =
05 — | inches) /r 1.5 —
] BASE Course (approximately 6 -
— inches) —
_ FILL: SILTY SAND (SM) [
— loose, reddish-brown, slightly —
20 moist, with trace calcareous —
_¥ ZA\__material / —
— 1 CLAYEY SAND (SC) —
1 dense, tan, slightly moist, 36 2.5 SPT= 13-18-18 —
— calcareous 4.0 .
__; - loose at 5 feet 9 5.0 |SPT=4-4-5 [
— 6.5 —
8.5 —b £/ [
I "-| POORLY GRADED SAND (SP) 32 8.5 SPT=6-14-18 [—
J— dense, grayish-brown, slightly 10.0 I
— moist, with trace gravel —
10.0 ] —
— Boring Terminated —
_] NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUayurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-01 11




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.80054; W 106.4166 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil b - -
tle number) 10A2S-JLENS-02 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 13-Nov-09 13-Nov-09
X VERTICAL [J INCLINED -- DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
LEGEND L Drilling time, water loss, depth SAMPLE
(feet-MSL) (feet) (Description) COUNT  (RECOVERY |INTERVAL (weathering, etc., if significant) INTERVAL
a b c d e f g h i
03 ASPHALT (approximately 3 7 0.0 SPT=5-4-3 =
inches) 15 —
0.8 BASE Course (approximately 7 |
— inches) —
_ FILL: SILTY SAND (SM) [
—] loose, reddish-brown, moist —
7 7 2.5 SPT= 3-34 —
3.0 — 4.0 [
¥ CLAYEY SAND (SC) =
¥ loose, brown, moist, with trace —
1 calcareous material [
. 5 50 |SPT=3-2-3 [
b 6.5 [
80 : —
[y 1T SILTY SAND (SM) [
— "1 loose, medium dense, light —
1 brown, slightly moist 10 8.5 SPT=6-5-5 —
—F 10.0 I
10.0 . ] —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUayurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-0 12




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.80056; W 106.41593 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-03 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR1T§DN 09 COM';';B',ET,ED 09
<] VERTICAL [ INCLINED --- DEG. FROM VERT. -INov- -INov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
R N (oscripon) COUNT |recover|NTERVAL|  (Prliofime wteross centn | Sauis
a b c d e f g h i
6-2 nASPHALT (approximately 2 5 0.0 SPT=2-3-2 =
— {| inches) / 1.5 —
10 | BASE Course (approximately 6 -
: \_inches) / —
_ FILL: SILTY SAND (SM) [
—] loose, reddish-brown, moist —
7 6 2.5 SPT=2-3-3 —
3.0 — 4.0 [
¥ CLAYEY SAND (SC) =
¥ loose to medium dense, tan, —
1 slightly moist [
. 14 50 |SPT=4-6-8 [
b 6.5 [
8.0 LS =
[y 1T SILTY SAND (SM) [
— "1 loose, brown, moist —
1 6 8.5 SPT= 3-3-3 —
—F 10.0 I
10.0 . ] —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUayurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-0 13




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79987; W 106.41741 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-04 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 13-Nov-09 13-Nov-09
X VERTICAL [JINCLINED - DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feetMSL) | (feet) | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
0.T X S{\ASPHALT (approximately 1 13 0.0 SPT= 3-6-7 =
— inches) 15 —
09 — BASE Course (approximately 10 -
—] I\ inches) —
_ FILL: SILTY SAND (SM) [
— medium dense, reddish-brown, —
T moist —
2.5 | [
¥ CLAYEY SAND (SC) 12 2.5 SPT= 3-6-6 [—
J— calcareous , loose to medium 4.0 I
— dense, tan, slightly moist —
— 10 50 |SPT=4-55 -
— 6.5 —
— . 12 85 |SPT=4-5-7 —
9.0 ! 3 10.0 I
I -] POORLY GRADED SAND (SP) [
— medium dense, grayish-brown, —
1 slightly moist [
10.0 : . [
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLE NO. Friday, Febryaigura, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-04 14




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79959; W 106.41671 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-05 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR1T§DN 09 COM';';B',ET,ED 09
<] VERTICAL [ INCLINED --- DEG. FROM VERT. -INov- -INov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(eotiSL) | (oo | ECEND (Doscripin) COUNT |recoveroNTERVAL( (P2 e ter oss depin | S,
a b c d e f g h i
0.T 4 i ASPHALT (approximately 1 9 0.0 SPT= 3-4-5 =
—I00K] inches) 1.5 —
08 — BASE Course (approximately 9 -
— \ inches) / —
_ FILL: SILTY SAND (SM) [
— loose, reddish-brown, moist —
25 | [
¥ CLAYEY SAND (SC) 5 2.5 SPT= 3-2-3 [—
_ loose, brown to light brown, 4.0 I
— slightly moist —
__ - with calcareous material 8 5.0 SPT=4-4-4 [
— 6.5 —
8.0 [
_I ~]'SILTY SAND (SM) [
— ’ loose, brown, slightly moist —
- 6 85 |SPT=2-24 —
—F 10.0 I
10.0 . ] —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUayurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-0 15




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79928; W 106.4174 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil b - -
tle number) 10A2S-JLENS-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 10-Nov-09 10-Nov-09
X VERTICAL ] INCLINED --- DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
R N (oscripon) COUNT |recover|NTERVAL|  (Prliofime wteross centn | Sauis
a b c d e f g h i
— FILL: SILTY SAND (SM) 7 0.0 SPT=5-4-3 L
— loose, reddish-brown, moist 1.5 —
] - topped with gravel at surface [
25 _| [
¥ CLAYEY SAND (SC) 20 2.5 SPT=34-12-8 [—
_ calcareous, medium dense, tan, 4.0 I
— slightly moist —
— 12 50 |SPT=87-5 -
— 6.5 —
85 —F ~ L
I "-| POORLY GRADED SAND (SP) 13 8.5 SPT=4-6-8 [—
J— medium dense, grayish-brown, 10.0 I
— slightly moist with trace gravel —
10.0 ] —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUayurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-06 16




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79929; W 106.41589 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-07 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAR1TSDN 09 COM';%ET,ED 09
<] VERTICAL [ INCLINED --- DEG. FROM VERT. -INov- -INov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % | SAMPLE . REMARKS COMPOSITE
(feetMSL) | (feet) | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
— FILL: SILTY SAND (SM) 10 0.0 SPT=2-5-5 L
- loose, reddish-brown, slightly 1.5 —
] moist [
I 19 2.5 SPT=9-11-8 —
3.0 T 4.0 [
¥ CLAYEY SAND (SC) =
¥ calcareous, loose to medium —
1 dense, tan, slightly moist [
. 9 50 |SPT=4-4-5 [
b 6.5 [
- 16 85 |SPT=4-79 —
9.0 / g 10.0 I
_I | POORLY GRADED SAND (SP) =
— medium dense, brown, slightly —
10.0 1 moist, with trace gravel and clay [
— Boring Terminated [
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLE NO. Friday, Febryaigura, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-0 17




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 -08566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79895; W 106.41741 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil b - -
tle number) 10A2S-JLENS-08 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 10-Nov-09 10-Nov-09
X VERTICAL ] INCLINED --- DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feetMSL) | (feet) | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
— FILL: SILTY SAND (SM) 1" 0.0 SPT= 5-5-6 L
— medium dense, reddish-brown, 1.5 —
] moist [
25 _| [
¥ CLAYEY SAND (SC) 27 2.5 SPT=27-17-10 [—
_ calcareous, medium dense, tan, 4.0 I
— slightly moist —
—_ 6 50 |SPT=3-3-3 [
— 6.5 —
75 _I . [
. -] POORLY GRADED SAND (SP) —
J— -1 medium dense, grayish-brown, I
—1. slightly moist —
- 19 85 |SPT=6-9-10 —
— 10.0 I
10.0 1 . —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUayurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-0 18




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79895; W 106.41665 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-09 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 12-Nov-09 12-Nov-09
X VERTICAL ] INCLINED === DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(eotiSL) | (oo | ECEND (Doscripin) COUNT |recoveroNTERVAL( (P2 e ter oss depin | S,
a b c d e f g h i
62— " ASPHALT (approximately 2 8 0.0 SPT=4-4-4 L
07 & i\ _inches) / 1.5 —
p— J|BASE Course (approximately 6 -
— inches) —
_ FILL: SILTY SAND (SM) [
— loose, reddish-brown, slightly —
T moist to moist —
25 _| [
¥ CLAYEY SAND (SC) 23 2.5 SPT=13-9-14 [—
_ calcareous, medium dense, tan, 4.0 I
— slightly moist —
__f - loose below 5 feet 7 50 |SPT=3-4-3 [
— 6.5 —
80 1 [
I | POORLY GRADED SAND (SP) [
— medium dense, grayish-brown, —
1 slightly moist, with trace gravel 28 8.5 SPT=7-12-16 —
—F 10.0 I
10.0 . ] —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUayurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-0 19




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.7989; W 106.41592 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-10 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
6. DIRECTION OF HOLE 16. DATE HOLE STAREDN 09 COM';'-ZET,ED 09
<] VERTICAL [ INCLINED --- DEG. FROM VERT. -INov- -INov-
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feetMSL) | (feet) | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
62 " ASPHALT (approximately 2 12 0.0 SPT=7-7-5 =
inches) 15 —
08 — BASE Course (approximately) 8 -
— \ inches) / —
_ FILL: SILTY SAND (SM) [
— medium dense, reddish-brown, —
T moist —
] 1" 2.5 SPT= 3-5-6 —
3.0 T 4.0 [
¥ CLAYEY SAND (SC) =
¥ calcareous, loose, tan, slightly —
1 moist [
. 9 50 |SPT=4-54 [
b 6.5 [
8.0 - -
I | POORLY GRADED SAND (SP) =
— medium dense, grayish-brown, —
1 slightly moist, with trace gravel 15 8.5 SPT=3-7-8 —
—F 10.0 I
10.0 . ] —
— Boring Terminated —
_] NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUuagurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-10 20




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79861; W 106.41699 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-11 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 11-Nov-09 11-Nov-09
X VERTICAL ] INCLINED === DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(eotiSL) | (oo | ECEND (Doscripin) COUNT |recoveroNTERVAL( (P2 e ter oss depin | S,
a b c d e f g h i
— FILL: SILTY SAND (SM) 8 0.0 SPT=4-4-4 L
- loose, reddish-brown, slighlty 1.5 —
] moist [
T - topped with gravel at surface [
25 _| [
¥ CLAYEY SAND (SC) 32 2.5 SPT= 14-15-17 [—
_ medium dense to dense, tan, 4.0 I
— slightly moist —
T 21 50 |SPT=9-10-11 [
— 6.5 —
85 —F ~ L
I "-| POORLY GRADED SAND (SP) 23 8.5 SPT=7-9-14 [—
J— medium dense, grayish-brown, 10.0 I
— slightly moist, with trace gravel —
10.0 ] —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUuagurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-11 T




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79861; W 106.41639 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-12 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 11-Nov-09 11.Nov-09
X VERTICAL ] INCLINED --- DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feetMSL) | (feet) | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
62 " ASPHALT (approximately 2 22 0.0 SPT=7-11-11 =
07 k& i |_inches) / 1.5 —
p— BASE Course (approxiamtely 8 -
— inches) —
_ FILL: SILTY SAND (SM) [
—] medium dense, reddish-brown, —
T slightly moist —
25 _| [
¥ CLAYEY SAND (SC) 22 2.5 SPT=4-4-18 [—
_ calcareous, medium dense, tan, 4.0 I
— slightly moist —
T 20 50 |SPT=10-11-9 [
— 6.5 —
8.0 [
_I | POORLY GRADED SAND (SP) =
— medium dense, slighlty moist, —
I with trace gravel 14 8.5 SPT=4-5-9 —
—F 10.0 I
10.0 . ] —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUuagurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-1 2




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2Ss4 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79832; W 106.4173 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil b - -
tle number) 10A2S-JLENS-13 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Derek Duenez 15. ELEVATION GROUND WATER (ft) Dry
STARTED COMPLETED
6. DIRECTION OF HOLE 16. DATE HOLE 10-Nov-09 10-Nov-09
X VERTICAL ] INCLINED --- DEG. FROM VERT.
17. ELEVATION TOP OF HOLE (ft) N/A
7. THICKNESS OF OVERBURDEN (ft) N/A
18. TOTAL CORE RECOVERY FOR BORING N/A %
8. DEPTH DRILLED INTO ROCK (ft) N/A (ft) 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE (ft) 10 (ft) Carlos Serrano, E.I.T
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS BLOW % SAMPLE _ REMARKS COMPOSITE
(feetMSL) | (feet) | -ECEND (Description) COUNT [RECOVERY|INTERVAL|  (Dr1ing e, waler lose, ol | AL
a b c d e f g h i
— FILL: SILTY SAND (SM) 7 0.0 SPT=2-3-4 -
— loose, reddish-brown, moist 1.5 —
] - topped with gravel at surface [
] 4 25 |SPT=222 —
— 4.0 I
. 5 50 |SPT=22-3 [
— 6.5 —
] 26 85 |SPT=7-12-14 —
9.0 10.0 I
_¥ CLAYEY SAND (SC) =
¥ calcareous, medium dense, tan, —
I’ slightly moist [
10.0 —
— Boring Terminated —
_ NOTES: [
— 1. Free water was not observed —
I during drilling operations. ——
] 2. Backfilled with soil cuttings - [
— cement grout. L
— 3. Boring location coordiantes —
] are in NAD 83, in decimal —
| degrees. =
ENG FORM PROJECT HOLENO. _ Friday, FebrUagurg, 2010
coveed 000 1836 JLENS Battery 10A2S-JLENS-1 %




Section: APPENDIX A

W912HN-07-X-1012-006

Hole No. 10A2S>d 566
DIVISION INSTALLATION SHEE 1
DRILLING LOG Southwestern Fort Worth District OF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT Carbide H.S. Auger Bit (7" O.D.)
JLENS Battery 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) MSL
Fort Bliss, Texas; N 31.79834; W 106.41662 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME-75
Raba-Kistner Consultants, Inc. 13. TOTAL NO. OF OVERBURDEN : DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing title and SAMPLES TAKEN 4 0
fil - -
tle number) 10A2S-JLENS-14 14. TOTAL NUMBER COR